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Abstract (Basic) : EP 833227 A 

The process cartridge is detachably mountable to a main assembly of 
an electromagnetic image forming appts. The main assembly includes a 
motor, a main assembly side gear for receiving driving force from the 
motor, a main assembly positioning member, a hole which is coaxial with 
the gear and a process cartridge mounting portion for mounting the 
process cartridge. The cartridge includes an electrophotographic 
photosensitive drum. A process element is attachable on the drum and a 
projection is engageable with the hole. The projection is at a 
longitudinal end of the drum. The main assembly side gear rotates with 
the hole and projection engaged with each other. The rotational driving 
force is transmitted from the gear to the photosensitive drum through 
engagement between the hole and the projection. 

A cartridge positioning portion abuts to the main assembly 
positioning portion to stop a movement of the process cartridge beyond 
a predetermined distance in a direction perpendicular to an axis of the 
photosensitive drum. 

ADVANTAGE - Driving force can be transmitted assuredly from main 
assembly of appts. to electrophotographic photosensitive drum of 
process cartridge. Vibrating of process cartridge can be suppressed 
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& J6 t . 

[»*«5] mt£.te&mm=&&-?$,zm&m4\z 

iB®©^D-lrX*- h "J <y >?. 

wttttz*><D-v$>zmjRm i ^e. 3 cDfBma* 1 ^iriBe© 

BSH^«T*-5»*^ 8 fr^«yn-feX*- h 'J 

#F7A©W^£«©ftM{;;&£T&tR-&g|$<h, *- N 

1 3 coffin** l t5tclS®oya-feX*- h U y 
[»*3112] mmyy>^W>mz\t. MfB:7*p-fe7; 



2 iifBeoyD-fex*- f- ij 

CDS&gW. WIBfl^S^Tfe^K^AIrSST 

i ^Sr^r-r^w*^ i ^c, 3 coffins 1 ^cubkcd^p 

■feX*— K 'J yy. 

gtt&leietei:, BUfBlHlfe^CDtHlte+'^i:!^— 

MfB«^ Jt^ftft: H 5 A f£ffl T -5 P -fe 7. ? © t . 
WfB«^^3t#: K^AOlEie^i:^— tf,^T#R 
«S*rHi*WU itafBm^j^^F^Acoft^ftS 
SB t ^ S tlfcta D tlT V *giigS£g <h , 

yp-bx*- h u y ^mm^mz&m^ntcmz. m 
&ttfa^.tt&-r z> tz tb <Dw&mi t . 

jjfaizizmtt\mfcmW)wmf*>nz>&2<Dite%i®$KiiLS 

t, mmti&fcm-rzm&mi 5\za&m,<D7n-txx- 
c»*jsi 7] miB^^sttaig^w^Mtrtts^ 

U^^lf 1 6 tcffiScoyp-trT.*- h U •> 

i 8 ] mexttasttigftttT&siigiif 1 

5 7&> ^ 1 7 ©fnind^ 1 '^lCiB®CD7 , 'P-feX*— h U -y 

8 \zmm<D-7a±xti- h u ry. 
[M#jh 2 o ] HufBs§@«BS^iii?*^i«*]i i 5 a> 

e. 1 7<Z)Hn^lt3tcl3«<D7 p P-lrX*— h-U^v. 

2 1 ] mzmftm\*m=nm.-i;$>z>m*m. 2 

OI'gBi^roT'P-feX^- K'J r>'. 

CW*«2 2] mrBB^S«BS^tt05feSS(cBSftgl^^ 
W/tfcOT?J&5tt*^l 5^6 1 7 0Htl^l-Z>(C|B« 
©yPtXA- K U 5/ v„ 

[IS#JB 2 3 ] mfiBSS^tt«BS=Att. Sitz. m$m 



ft«ttti*=a*-e*sl»#Jii2 2fcE«©:/D-fe*;&- 
F'J yS?. 

tiT^z, z.z^mzyy>i?mmmtzm : ?n-m&yt 

U-AlC^JtStt-SttSB-i:, £#LTH-5. -tLTME 
»ftftett«>E«l«Oife«IK:«^6tlTV»*l|*JHl 5 

^® t l x omm u - ? \z mm * srea-r & » <d # t 

[11*312 7] MEK^Bk NflS. *H$eSRtf*7 

if??*?- y i7§!!Ti&o T-flsi«»SnTV>*BI*fl| 2 
6 tC Km© 7 D F 'J y'J, 
[»*«2 8] ME:/ci-fcxf«tt<IK <hfeSijffi«^ 

attvtf. fttf. wE*P9«B-3te#F7AK:a«-rs 

#— MJyS*. 
[«t«2 9] FUyS?«»K"JB-TNfc 
oT, EBIittfcB£€&Jttr«fctt<Z>« : reilBaj* 
J«BBfc*V»T, (a) (b) Huie^e-^ic 

(d) :/n*X#-hUy5?a«SB*#»::£ 30 
fc, (e) B^JWafettF^Afc. 

MEB^j^rtatt^F^AKffffl-rs^o-t^^at. 
wEB^9*B^#F5A©fi^ift©*«fcKtt5n 

fc', WBa«ft£*£i*BfcBtt$5eT*oT, BEB 

BE»B##«*7#wEB»j*£Bis£ea*«£ lt 

[HlteU/cf^. BEB«J*£R£LfcBEiIiS&iestf-U 40 
TUtESW^SiJEOTM** F y AtfBMEB 
■Mj*£tt*7D-feX*- F U y i^IROfl-L^figKg 
*"$-*fc«>©S*»tt£. (f) IBfii<aEfls:^«SiM-r-£.fe 

oT, Efttft*£Bft€ftj^«fca6®tt?9JtHflUg 
«BBK#V»T. (a) (b) BE^— 

S©0<e**fttt*BlEfc4:. (c) BElsME#©ls]£ 

(d) :/nHr;*;&-HJyS>#««4^fcB»3ftfcR 50 



4#HB¥10-153937 

K. ME^at7*-h'Jv S^BEB^JWtftflcF 

7A©g^ffl^tt#t"*fc«>©3*ttSM*<i:« (e) H 

BEB^HBtt* F 9 A te ftUBT * -fe X t. . 
BEm^JfcKft*: F 7 A©0C«t>i£f £ B— «f £'T# R 
»WB5**U WEB^JMSftttF^Arofiq^lSJ* 

£ £TlfoE«^9JW0fc#: F 7 A©BEB»3SiBttmE 

Ete#owEit«s?t»:»bTaiiiaggfi4:a«s^:mcffi» 

#faK:fcMB»ig*CT»#«5»f SftSB 2 ©*B*t[5]iE&B 
t. ££*££#T?#4-+8s£»tt**rU |§MEfl:©|sI 
te+'C?£«^9*B3fc*F7A©laIIE*&tt*»WKB 

s^n-syp-tT.^- f ij y ^*»o^u^rttK»»-r 

^>S*gl5Wi:, (f) NEEMlfr&«&-r«ft:&0a 

F U 7xTfeoT, 
*5P9JM«te#:F7Afc, 

^ntx*- f u y vtmw*mzmmisntm\z, m 

E^P-trX*- F'J y^fcBEB^aMEBJtttF^A© 
ft^5rfa^tt»T*fca©9M!fcW«£, ^1*0. 
WE««**«I^ 7 tfBEBBft £ ^Sgtftfc'gr L T 
ElteLfcB. flE«H*iB£*£bfcWE*Htf:«fl'l, 
TWE81*#*6 WEB? F 7 AjPIbMEB 
W}t)&&ttZ>Z.t&ftmf?2>y°a-t7,fJ— F U y 3?. 
[i*JS3 2] BEBttfcBW:Bttft©APT?*ii«L 

F U y 5*. 

[»#3S3 3] BESB£Bt±BBft©B-B£tt£& 
L&t»B3R]S 3 2 (CE«^y D-fe*#- F U y 5?. 
[i*«3 4] BES»£Bl*Kft&-T?&«M«]g3 

1*^3 3©(6in^io{cE«©yp-tx*— FUy 

C«*3I3 5] mEBftttttB=ftaTifc*»#fl|3 

4 C E«© 7u -fe X * - F 'J y >». 

[»*^ 3 6 ] mtmm^wt.mAm-^s>^m^ 3 

[«*JS3 7] fflENMIitfiK-=fiitr?&«tt#Jl(3 
C»*JS3 8] BEBB^jG^BAttO^sMKcMIAIt 



£&ttfc<&<7)T*5Iii5fcJH3 10>&3 3©fflnfrl-3lc 

^«BSH^T*^W*]S3 8 KEew^D-feX*- K 
U v 

* t KttStiTVi«a*^4 l {rBScWT'a-trx;*;— h ij 

tt^7*3 t y*ire*oT^]*»SftT^*ttJfcli4 

2 £S«©:/D-t:X;*7- MJ y 2 

^***3WF5Afc*«*fr3fc»©*iMt»#, me 
©«•«# r^we** 9juk** h ^ a tcsisir « ^ 

**£*-*&«>©* ■J-=>ifaMfoi r jfnA» i -d 
**-T5»*3S3 1*6 3 3©«fttfU"3KE«©:/n 

[»*«4 5] *-^£. iMH&E-i^ &©«»#£ 
U yi^CiJt^T, 

IWHW^Hfefcfl: K5A©Bte«frC>£W— «t>&TltE 

^D-fex*- h u y S?*»««*#C*#ati&KK. ffl 
lE^D-trX*- h u y ^&ttE«?9X£%#: 

e#© MES*ss&g fc*f l ra^g A«T«» 

S«siBn«tffF«$tl«IBi(Offi^iaCffirB^, *-©|§HE 
#ft£ttffittliiej«h&tffitf &n«« 2 ©*B*Hue{fcM 

SSnsct^it^yntX^-hiJ y>? e 
[»j£JH4 6] ttEfcesfcBfimi&rtOAPTSSftl, 



h 'J y 5?. 

L& n«f 4 6 i:e«© y n -irx a - h y „ ->% 

5 *»6 4 7 ©fcjn*» 1 ^KEtO^DtXA- h 'J y 

v. 

c«*«4 9] «rE*ftttt4is=ftaT**»*fli4 

8 fcE*©:/D-fcZ;fr— h U y 5?. 
m*m 5 0 ] l9ES«S^jB»BAitT««fl|^]S 4 

0 5*6 4 7©wn*u-3KE«o^ r nir^*-hijy 

[»*W5 1] ffiEKft£MJB=Atr?&Sill«JH5 

0 !3E«©yD-tx^7 - h U y y. 
[«*^5 2] MESfcSfcttiaSwfcJJNci&afctR 

*tfct>©T**B|*q|4 5*»6 4 7©ftf*i*»i-3{-c« 

©^O-feX;*;- h U yi?. 

[»**5 3] iWEBgateteBSHAtt, S&. TOEBS 

) Ilf*«5 4] mfEBS^tttt, A»»*iSflliJ3nT 
HS»**4 8 KEftO^D-fc;**- h U y 5?. 
[«f**5 5] WE*ttS5fifa75>S?a»tfcR»t6 

^TWEiitt^i8««rE«i«©**fc«tT6nTv»sai- 

#JB4 575164 7©Mn*U-p(cE«©yn-fex>!7— h 
U y S?. 

[«*JH5 6] «E7 7>5?aB*fteH. t5Eyn-fex 

^a<t LT©^»D-^{cKi&**e*-r^,fej6CD^T 

y v*„ 

[»*^5 7] mE«dffi, Mffi. mtS9SSRlf^7 

6 Cta®©yn-irx*— h "J 
[«*«5 8] HaE^D-irx^i/XtfeSSE^ 
9*«3t#K5Afc#«*ff5fca6©#«a5#. 

a^, WEm^^nasjtffH^Atjaisr* k^- 

-*»5S-r*fci6©^ u-=>irBW©^m*» 1 1?* 

tt4i*«4 5i)>6 4 7©fJtl*l^(cE«©7 p D-tr 
X*-h'Jy^„ 

oT, E«fltflsfcH«S»jS-r*feJ6©*^*H«» 
rt»«fc*^T. (a) ^E-^t. (b) MrE^-^{c 
<k0iaeB»$n<&£B^M^7^ (c) H9E^7<h 

(d) ^D-feX^-hUy^t^B^^jg^^gg 

m^Pt^A- h »J y ^«mE«?9X«%#: H 
7A©fi^|ft^^»-}-*fc»©»tta5«i:, (e) « 
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m&m^Mmytit f ^ a icf£ffl-f -s y a -t x ^© <h , 

Kj^SrStt^yn-lrX^-HJ yS?*«t0^bpnSBC« 
»"r*fc»0«**«t. (f) E*flK**»ii&T*;fc: 10 

[B*H6 0] T/n-feX#-F'Jy>>£«a»nJ#gT£> 

jG£g®lC43V>T, (a) (b) AWE*— 

6©BIEa**«**liHg#:i:, (c) Bul2lH]fe#:«IiIte 
f»«Cftn— +'CfTfai;*lTV>ftV>*IS^fii:. (d) ^ 
ntXA- h U y 5?«*SE«*frK»3»SnfclKfc, ffiE 
yn-feX*- h U y ^ftiUBm^JMafctf: F 
^*|ft^#»-r*fe*&©5Wta»ft, (e) 
ft#F7A<t, 20 

» e*p9 a*** k 7 a fcf^ffl r * ^ n - t x *a t , 

cnfcii^oTK^ nit mm ft t. . 

£#:fiDmE%ll»^iS^«l%j&&XI»^WT4i»liea 
fttWSSns^lOffl^lHMEftBi:. *-0>IIHE*|fijfc: 

£&C£tfTd«'>]-&£JB'R€#U EI4E4=«D @«E >f '0 30 
©SBMHtt. (f) flftE£fttt#«ttil|-9'«fcti><Z>lft 
[1M6 1] ^E-^i:, mE^-^fciDiaiEWKi 

'JyyT^oT, 40 

ig^e<i:, ^DirX*- F >J y 5>jWS«*flcK:ft#3ft 
fcRfc, BUE7D-feX#- F U y^fclMMreJM&fe 

WE*«*#«*7«*i»EjilSAtit»*fi**fR^ LT 

mtkLttm* «»E»ii*?tt*'e-bfcii«E»tt*ie*^L 50 



M*m 6 2 ] flftEil*i%attKA&T fc-S, W*JS 6 

1 lcIB«coyn-irX*- F 'J vi?. 

[■M&H 6 3 ] ffiEISA&f;*l&=ftttT&Sflt$]g 6 

2 KE*0>:7n-feX# — F U •;/->*. 

[W#JS 6 4 ] ifflEiitt£fit;lBAJE-?&SM$J5 6 
l \zmm.(D-/uMxti- F U 

cwjJca 6 5 ] mtmMm\m=ftm-?&2>m&m & 

4 t'!B®<7)yn-bXA- F >J yj?. 

[ffltS6 7] mEaM6§fcStt7 5>s'att*K:«w& 
nxni>, n^T«»E7 7>s?a*r««iE«^JW53t 

UTWE5itt*iBttWEtt«05fe*K»»t6nTViail 
$£6 lfcE*©:/n-feX*-HJyS?. 
[M$«6 8] ldE79>ySB«KH:. ME^n-feX 

*<Ktt&nT^5iS*]S6 7KK«K>:/D-feX:& — F U 
■v y. 

7. y * ST & n T— £ tit ^ -5 IfjfcJK 6 
[tt$9 7 0 ] SUE:/ ntXfttt'>& < £ fc hUE« 

t-tBistsftftof u — n^awtowj-na* i -d 

tt~tZ>mim 6 1 fcefciD^n-feX*- F »J y 5?. 

?T. E»«#K®«£JgJ5!^rsfcJ&©S^J*iH«Jg 
j«««fc*V»T, (a) (b) flftE^-^fc 

.kOEtEKiftansSil^fMB^Td: (c) ffjE=P7 <t 
1^— o Tfe t;n-CW«t Affile J: o T#|J5& 
Sn&IIS«t, (d) yntX*-hUyi?*t«t* 

(e) «^JW53tfl:H5At. 

<»Eiiis^:tK^-r**ai;nfcattt^ieT*oT, we 

l&Sfcgi. 

»E*«*#«*7*«Bi»Eaiiie^tai*«iB*»fK^i/T 

EeLfelS, fflrESe^tfK&L&HEaiSsSSt^b 
TifrE^H^flcj^ftWE^ H 5 A*»ErtEK 

» , r4fc»©«3»a5«t, (f) E@^&j)asi-r-i)fe 
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mm ti & s » s a t « s^fia ic ^ w- e. nx n « m&r 

1. 15, 3 1, 4 5. 6 1 ©fan** 1 ^ICie*CD7 P D 
-fex*— H "J yi?. 

7 3 ] mt&mttm**j»t&Mm*#fr & 

15, 3 1, 4 5, 6 l<Dfttlfr\-3\ZUWL<D-?U±7, 
#-HJyv„ 

™**7 4] flftEU%ffi#tt«tffeT$*lt$]li I 

1, 15, 3 1. 4 5. 6 1 Ofojn^l-Z)|CfB«CO^D 

^2 9, 3 0. 5 9, 6 0, 7 1 OWn* 1 ofcEtO 
C«*«7 6] ttEtffeffi#ttHft£jA£a*#:0, 

MCBRLfcft&)(2 9. 3 0. 5 9. 6 0. 7 1 ODfSJ 
*l*W"3fcE*©*?9*|BR»j«aR. 2C 
[»**7 7] WEtffc^ttfcM£tffcTa&£»*J12 
9, 3 0, 5 9, 6 0. 7 1 <Z>Hft*> 1 OKBftODS^ 
¥HiIilfcJ£fi£iiB. 

[XH©ttiB&R9n 

[0 0 0 1] 

s?, &tf«^*H»#ja»«fcw-rs z 

[0 0 0 2] ^Dt^-hijyytu, ffll^ 

R._S»*RSfctt* 'J -=>i^R 

F7At«HWSK*- h U y 5*fcU Z\<Dfj- h ij y 

^SH*»J**R*#K»LT#RWR£T*fc©T?* 
KtfflMI^R. g|#^R, ^U-->^R©4>ft 

'J v ^fl:bTB«*iSS«*flsK3»R^j|gtr*t)fiDT? 40 
**. »=. *&<tt>IH«^Rt«^|Wi3t#:H7 

[0 0 0 3] 

[0 0 0 4] « J ?9JK**#H7A0D 



[0 0 0 5] *»WOttOBWtt. f8ft#©fcii£fT? 

[0 0 0 6] *a«©fficDBfl9f4, ^n-fe^a-MJy 
>*££B##K:££fLjt|g|;:, yn-feX*- HJ 

*£> CI <h f C d& 0 

[0007] *%9i©tt<z)i§ftu:. yD-trx*- HJ y 

[0 0 0 8] 

[0009] *mRfc**JBi©«W*E-*£, me 
*©0*5 , t''Wiii«±fcfai;n^i5fcj:-3T««snfcji 

teft*#TS«R4tfM|:¥7'*R*.;&«^C*RR»j£ 

ttER?? Afift* 

flUTrsyn-feX^Rt, WWt^9*«*#K5A© 

***fioJi«fcR«tsnfc, meigitrt£0c£-qrR& 

*aEnTV»&ir»»B£fi£, ^D-kx*-h«j y^g 

bfcwiaa^e^ bTmiBSR*#* 5 me« 
[0010] 1 5 (Dftmtt-* i, m 

t ^^.Ttmmmzmm^m^.-r^m^Mmmmm 

&m\ZMS$lBimt£Zfn-tX±)— K'J y>?{C*3^T. «^ 
-T^^D-bx^Ri:, ttE«^X«3fc»H5AO@HE 

#l«5AOfi^raJB«t:Rttsnfclai;nT^a:ir»Jl 
»*fit. ^n-tX^-h'Jy-^75JSfi*#:(Cg^$n 
fe^fr. WIBT'D-fex*— h 'J y ^^WE^-f^RjgTt 



(7) 
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<t> w iz us 3 n s c i <t -r * ^ □ -t 7. # - 

[0 0 11] *ttJStr^-&^2 Q^^BJttT'D-feX*- 
MJ y v£»fl8«Jtre&oT> EflktK#£iHft&Jgj£-f 

ztctb<DW.=F-i*mm<giMi&mm\z&\,<>T. <a> ^-^ 

(b) Mttt-?lz£K)\Bl$E.mm2tlZ>mm*ftm 10 
*7<t: (c) BiflB^7'<!:l^-1'^W«i±('SoT^i;n 
fcffi»CJ:oT*J«3nfcaa*7td:, (d) ^DtX*- 

f»?*fctt0>9tt&tt£:. (e) «^JM»fc#: F 5 A 

E*e&fif*tounTv»frv»3i*»ftB£, *m^.t*s 

LTEHEUfclK* flM£a&ft£tt£&LfcttB&IIS£&& 
^LTMB8*WW» 6 ttEW^WBfttt h* 5 A #0 

KStfrT*fc»©£»*»£. (f) m&m#*Mm? 

[0 0 12] *UII:i^I3 0©5£Bj!«:/n-fex#- 
h'Jy5?*#Bl?IllT*oT. EfiMKtt£H4fe«Jga-r 
*fc»©*^JIH«k»JsKSi«lC*HT. (a) ^-9 

(b) miB^E— ^i6^0IsHB*S;Stt2.|5HEfls:t. 30 

(c) WE@tefl:OEHE'f*'4:ra-f»ii>T*n»WiS* 
ffr^taUtifcaiSTti:, (d) yntX*-hUy^s 

<Z>»ttffitt£. (e) «?9MftM*l«?A<!:. ffiE* 
^9**3tt#K5AK«U?jr*:7nir*^Sfc. mFlB« 

WE*^9H«3t#H7Aoft^^ijiija5Kasr 

t*sftfc*ii;tiTv»a:v»aa8i6fii:. *#u z.z.-um 
e&n^mmytft h ^ AosaEanssassttWEige*® 40 
(»E»ts^cfc#bTatisKiBtaiisABi»c«»0<Ea» 

ffi»iaCiI»3&»«iWf6n*!ll2©ffi*H@HEffi«t, 

n^u&ytfc iai«s+<k faiiftw tens sns 
(f) i»EE«fltfr*»ai-r**:»©«aiffl» 

[0013] xmrnizmzm 3 1 ©swaa:*— * t, ^ 50 



K*KWt6fc:7a**#-HJ vS>T*oT. iff* 

*3tffH5At. WEm^jtrtJtfrH^A^ffl-r* 

ntXA- h 'J v 5?*»»«*#»C*»SnfcBfc. ME 

yntx*-hu y ^sjttEarejwatt* 

&mW*&M*Tt>mmm&K L-TIsl 
<EbfcR, MEiMifcattttebfcl&Eiil&J'tfcfl'LT 
WEgWfffrSiWEWreJMBfcfl: A**EHEBl!i 
***tt*;i£:*»|Ri:-r*:7 p n-li;*;&- h'J y 

[0 0 14] *tfMHf;:ffi3)|54 5 0£9it* : e-£r&, ffi 
E*— ^*»60B»**S»t*llHBfls4:. ttE@ts#0 

TEMI*£Hft&«lEfrr««?9J(Hft&J^Bl;:tt 

#H5Ai. flftEWJ^JMBtttF^AKftUS-rs^o 
tXfgi:. ME«^JMBtf*K7A0>|g<E't>'i>£RI 

n-fcx#- h U y i?*«i*#i:8fsnftll:. fiftE 
:/o-fc;*# - MJ y2;«ittE«?9XftftttF5AC!>ft 

EST¥*^7t#: h* 5 AOfTOBXIBrtttflftElHllKttOfla 

mmmmmzttLTmi&&&LmmKm-zftttiBimmW) 

[0 0 15] *W^i'««.^5 9(D5£BJ§«;7D-feX2j- 
h 'J y 5?tflll?iT*9T. Bftl&frCmfc&Sift-r 
Sfcftom^UHKkJBJftKBfC^V^T, (a) ^-^ 
t, (b) mB%-^lC«}:0lEl1EBIbdn«SB4:f|cA 
(c) WE*7tB-+'£>«l«±K.*-3T4ai;n 
Tlr*&HiHS&S£. (d) ^nt7*-h'Jyi?*«S 

Wttffitti:. (e) tt?9XA3^H9A&. ME*F 

?M«#l«7it:<ffl!t5^atAfil!t, hUE«^ 

tiitm-cmamtiiammftt, ^«at*3 0, t5Eg« 

**fid^ 7^WIB**S7t t. W&9$&tfi&& L TH«k L It 
IK. TOE*IS?ftfitK^Ufcl9EaHS^C*^UTiWEI6 
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[0 0 16] *ffiSlC«5^6 0(D^mit^a±xti- 

(b) fJE^— ^SCOIalte^SttaiBHgfti;, 
(c) 8lfieilie^<DlHie«t J ^i:|^— ^'frTJaUtlTt^ft 
V»*«S»fit, (d) T'D-bx^-K'J^^j&tgg^ 
K*»SnfclKK, ME7*n-fc**- h U y ->*£i«rfEli 

(e) F 7 ££. mE«??X«E 

8il©ffi*f|p]«B&e,i:, -e^lHl^(p]ic«ffi*f[5ie^S!, 

* k 7 a cd @& fit \z m& ts n 7" a -t x * - 
[0017] *ffisi:«5^6 lco^Bjfi^e-^i;, m 

E*— 9 \Z «t D HMERSft $ n -5 gjg^ttfl!^ 7 T"& o 

-& b ^ItEXftl UTttEgMflrti s ME«^ 

[0 0 18] #ms§?f;:&£SS7 lcofg^ttn-trx^-H 
U v3>**KWIBTNfc-3-C, EfttKft:i:Bft«»jKr<& 

t. (b) WEt-^fcioiHrtaBftstissa***!! 
^T<t (c) mE*7tw-«t'-L><«s±fc*oTiai;n 

■fc^*- I- U y ?«neif9MXf|: H 7A<D£¥2r 
|iilM*»-r*ifc«>©9M£awt ( fc, (e) «?9XS3M* 
F5A£. mE«^9JW^#H7AKflgB-rS7*n-fe 50 



x^ei, «E»»rti«*-r*tai;ftfcaMS3&8T* 

7'3&«i9E»li^:a:aHS^fi38««dLTElteUfclR, ffiE 

a^Tt t l fc mestt^s £^ v -r mes 

(f) BB®i«#:£ajii-r-5^J6CDj)Bj@|gPWi:, 
[0 0 19] 

®fg> mEm^Jttfs^p^AfcjBrtLfeh^— 

[0020] tie*, m^Mmmm^zfn±x^m^fz 
mm&f&mwiz&^'at. «^9JM3K#i*7arocm 

EWreMMM* H 7 A K fMif -5 -?u -tr x £ 

mzft— \- ij y >?-fbUT, Z\cr>ii~ h U >y i?SH«^J5g 

[0021] cctiayDtxjii-hijyiJctoT 
tt. / >^<<tt>m^*^^H7A£K®i-rsfea6. 

[0 0 2 2] ^T, «?9X«^H7^«EI«iBn 

C0^j*tt1#BgBg6 2-6 5 0 4 9 ^#§fc8B«£ftTH 

t»w-snfciHUBfciK^$*T«3t#i«7A*iafi*-a- 

[0 0 2 3] ffiCO l^CO^fe«#MBS6 3-42 5 2^ 
[0 0 2 4] 

&mmiz'&r>T&ffl\zmw-rz>. 

[0 0 2 5] *K*»W©#»fc*W©»BK:tH>TR 



(9) 
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3 ^mm-r &&mfcom&Jifat-wiv 
[0026] mitttftwo^mommzmmLtzn? io 

■JUB. 0 2«-?-©*VS&fii0-C , a&5„ *fcH3— H8tt 

*%w<Dm&e>&mi&Mm i/t^ot^*- f u ^ s^k 

SB. H4f4-tO*t-«0«tl»*H*Ufc^*««H, 0 

5 «HE-©:fr<BI®0. 0 6 te-?-©£{B!JM0, 0 7 f£^-n£ 
±# (±ffl) *»SJi.fc»»B. RSli-fn-txjj-h'J 
y5?*MLTJtJW»&J!.fc*HBBT*-&. SfcBTF© 

D«*-h>Jyi;B**l*#l 3^g»b;t#8gT 20 

[0 0 2 7] • (*^9*H*»*««A&tf7n-fc;*# 

-F'Jyv'B) £?% 01Rtf0 2£fll^T, *^BJCD 

ynt^*- F 'J y >?B©«»fffiia**'r. 
[0 0 2 8] 9 s — f— A^'J >^A«* 0113 

# (MA tf. GSJK. OHPy-h. ffi*) (CBIft&Jg 30 

(bit, *3tt#H9AtfS!-r) kf-t— mzmmTz. 

#b<te, »«*Rfc«koTJR3ttfleF9Afc*Ml*fT 

C U— tf-3tt*HH» bT«IB«3t#: F 5 A Kiijftlff 

KJ;t)TStl/T ht-«*»«t4. -tl/TfllEF:*- 
-«©»J«tHJ«UT, »*E*-fcv h3 afc-fev hbfc 
i2g*i«# 2 £fc?-y? 7^7^-53 b, SSiHn-7*f3 
c, 3d&tfU3?;thn-7tt3 eT£4Efttag-r«. Jfc 40 

A 7 tc^j&bfc F7— flHfcteWSt LT©e?n-7 
4K«JE*ffl*nT*;i£fcJ:oTE#ii#2K:te:3-r 
S. *<D«hT--ft©te9*S»fcE«*#2ft*ai;tf 

*LT»«^*E*«Ht:2l::*fc&tfBE7J* 

•ttt#2**HiD-5»3g. 3h, 3 IT«»U S 
^I%3 j 6aUT#ffl(«W6'siliat5. 50 



BhH6 tiljftJgj5£geA©&e##: 1 3 ©iiHftsS: 

■ff; #ttin-7»3mK:J:oTRteB(S3 j Sr/rT-SC: 

jgfciJ^Ttt, MI2tf<vi7T<v-/P-?3 b. J&Mp — 
7*f3c r 3d, UyXhD-7^3 e, -f F 3 

f . #ffio-7*#3 g, ■ 3 h. 3 i Stf8ftHa-7*f 3 
m K cfc o ^© 3 b T ^ -5 . 

[0 0 2 9] — B&f2^P-trX*- FU jyBB. 0 
3 7550 8 \zm-t& -5 ttftff 7 b (011 #pa) * 

& « m« p - 7 8 ^o«BEH«ni «fc o T— « »:*«-T 
a. *v»T3t**i*»&oisflH»«cj«:i;fcu— tf— hf 

-A7t*S7tMPgi5l e*7>bT«7fc#F7A7^RMt 

7A7 fc»j£3ftfcllMfc*£lfc"r*. ft**** 1 (4. 
U-if-^t-Hla, #ijd>5 5-lb. U>X 
lc, Ht$7-ld4fUV^. 
[0 0 3 0] "T, WSESift^JiS: 1 0 tt. h:J— ^g§ 
1 0 Art© F7— £ F7— jHOSBWI 0 bOtHjetCio 
T. a«n-5 10d^80IBt. tl/T. H5£BB5£ 
rt*bfc«fta— 7 l 0 d£ me 5ift:7* 
U-F 1 0 el:,t-5T*!SSStf*#4Lf:ht-I 
?:Sin-7l0dOSII;f^U f©^-**)£ 
#F5A7 0«<MH*^«*6"r*. tUT, 
*«IIB»«fct&i:T«3tfr K5A7 's<E»*-ar* C <htc 

I'-FlOeli 1 0 d©^I© ht-M 

mmis-sz hi— mnmn o f srisignjfifci&ott-w 

Wffi^EPJnbT, «!3t#:F5i*7t»)«Snfch^— ft 
J:oT«!3tflcF7A7±oa«h7— 

«lt64a&#tt^U-n>^W'-Fl 1 a(C«toT!S5 

3t*F5A7»=3a«Lfch^— *a**tbT««h7— 

j@a6 1 1 c^mftZo 
[0 0 3 1] 7i*5. ^nt7A-HJ'yyBll Ft— 

**«rr4h^— ** (h^— 10ASr*-rs 
ht-71/-A 12a i^ftP-^ 1 0 d 3? ©Sift 3^ K 
1 0^t«St7l/-A 1 2 btttt^T*. -5-b 

T^n(C«55t#F7A7. i7 U-->y^l^— F 1 1 a 



■5. ^LTCl<oyp-fe7>*-hU^i;B«, jgf£#K=fc 
[0 0 3 2] H©yp-fcX*-hiJ5,3;BICttSi«HJ|fffl 
SB 1 e £f2g*«# 2 K3W>rr*fc«& 

0. lE^PBPg&i 2nitmmyiy—Al 2 bt? 

*i-->?7U-A 1 2 c £©flBK»jSfcan*. II 

to o 3 3] % A\z*nmoBmiz&zzfa-tz*- b <j 

tO 0 3 4] *«tO»njSt^Dt7*- I- U y i> 
Btt, ht-7U-A12aiIi7l/-A12bi? 
«£"U ^ntCi7U-->^7U—A 1 2 c^Ielftpj^ 
fc L T*J« L ifc/\ £ 5? > £f ft ffi | B j£3ft* p ^ a 

3 izssu-ftzx- b u * lti t^itg 20 

10 0 3 5] (^D-tr^A— HUy>?B©A^i?>^CD 

SffiE) *$iM<nmmz%z>-7u-txi}— mj 7->-Bit 
«IJfibfe«t5fch^— 2 aiH71/-Ai 
2 b&tf^U-->y;71/-Al 2c^biAe,y 

[0 0 3 6] m3\Z7*T&o\Z. ht-7U-il2a 
Ctth:?— &Dtt#l 0 bfcEHftiirflBfcttijftttT* 
*. ifeS«71/-Ai 2 bfctt?Mfcn-5 1 Od&tf 30 
SMfc^U-HlOeftJJtDttw, JEfcliMBiMfcn-^ 1 

o dcoifi^td^^F^cDh^— zmmmtz b-t—m. 

#«*tl 0 f tHftiirt&fcHDttttT**. 
71— A 1 2 bicaB3C^T<t:-f»(:^ftD— 7 1 0 d 
©fi*^lRlt#|^lxT. iffllBSIIfcn-^ 1 0 d tBS^ff 
C7>rt*l 0h?W&Dtttt&nTt>«. -^LTbuIS 
^-^l—A 1 2 atSi7l/-i 1 2 b&jft* (* 
31ft<Z>»ttTttjB*tt£*) bT-#«JfrfltjfW*£U 
T©^#n.-.y hD (01 3#Bg) *«/«UT^*. 
tO 0 3 7] ^DtXA-hU'vyBifiiMi 40 

10 0 3 8] iOH7Ai/t5'^aW4 8fi0 6£7K-T 
<fc5K0 3 K^LfcfB^BBPgKl 2nSrM|fl-r^->A'>v 
^— #/\*— 4 8atvt ytr—tirt—4 8 a*3^J#f * 
U>i7 4 8b, 4 8cStATIri5. Z\<Dz/*y?-% 
A- 4 8 a<Ofi^|«!](DpMas-ceflltt#2eD«^^) 
0>±flMHT. 04. H5CjK-rJ:5IC3«*;i^4 1CD 50 



o; ^^¥10-153937 
'J*t4 1 gfc*«©ij>^4 8c©-«|*t«#$n. 0 

6, 0 7ic^-Tct'pir£{a!i©'j>i7 4 8 ccD-agiih^ 

-7l/ -Al 2 a©T7j##l 2 a 2 f'iSttfctfT. l 2 
a3l:ffiS$nt^5. i^ffllO'J >i7 4 8 c©fl&Sgtt-> 
+ 4 8 a©:/a-fe*rt-Hjy5?B©g# 

tt^S^TabD. ->-Vy^— #/f-4 8 a(Cffi#U/i 
flteHi^n-te;**- h "J y $?B©BHMWT-3fcj&«oT^ 
Tfc*© U>^48c fa— 'J 4 8 
• b«->-^^^— 4 8 a©H-ffi!©*K&ttSn, U 
>^4 8 c fcfc*Lfc&«ittE«iifl£2©»aS;EfGi© 
T«E«©*fc*V»T>'* v 9— ton- A 8 a fc-iBjWK 
»*n, ttlliS*7l/-Al 2 blORW-fc^jJU 2 b 
HCfclF$ftTV>3. d©U>^4 8 bfJ-&J5£Mlg®T 

[0 0 3 9] U>*48b. 4 8 c teg;* £gK 
0. ^t^-*A-4 8a. h7-7P-A12at 
U-A 12b £#H±fc##£;fe* U Z/Z iz.-?Z>W 
tpSt£Bt£^S:;&L<Tl^-5. jffifffll© U Z/ir 4 8 c fCfgftfc 
fiU7j^ffiTS^ffi^4 8 c 1 «HO«Jgfifegg l 3 ©# 

- h u y s <r>m\zwt.mzMmii)i (^0 

ttc) t3iL, ^n-fex^-h'Jy^BW&lbtc.fcD. 
K^A->^>y^g|5^4 8£fM&LT, yt'?^-M- 
4 8 a£fN!< ct^K&oT^-S. 
[0 0 4 0] d©^-;/^ — #/\*-4 8 a, 'J>5?4 8 
b. 4 8 c^<=>&-3 K7Ayty^W4 8te, ^#1 

2 b ncjfA^n— a*<u>^4 8 btc^it^n. m& 
a*si&7 1 — a 1 2 b (cffijh$nfc^0^©*ai; 0 3-r 

W*faT->*y*r-;&At-4 8 a^e^MPggl 2 n£ 

[0 0 4 1] 03&Z/01 2 t^-rj;-5{Ci7U- 

->^7*7l^-Al 2 c (Cfig57t#K7A7. *f?«n-5 

8siyt^u-->^gi 1 ©&$#£& ofl-ttTgi— 

#*iLT©i"J-r>^a- y hC (ii2#I) £ 
[0 0 4 2] ^IT, ±Eliaz- ; hD<h±ia^'J- 

•y^B^^-r^,. ip-^. 01 31:^51:, ^7 
U— A 1 2 b©*^7jfn] — 5 l 0 d©|ft«g7j 

ft) P9«fc#jfcl,&7-A«l 9©5feffl{rtt^SiD-5 
1 0 dKTfffcAt»»«©iI»/ci 9 a*»KftT** 
(01 3#H) . i/'J-->^7U-Al 2 c© 

fi*2»flraw2 wfffcttMBT'-AiB i 9 zmxtztz 

a6©Dfla52 ldi^ttTabS (01 2#fig) . z.V>M%!>2 
1K1I9E7'-A«1 9*JfAU, fe-£gm2 2&irij- 
->tf7U-I±l 2 cttttftftl 2 c 4ICJEEAL. fi.^ 
T-AgBl 9ffl©lHll!j7tl 9 a fC^ALTMfXrtfijO^ 
tfftl 2 c 4{CJEALT^0fftt^>C<!:ICct0. 
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*icSlI9: v tempts nu\,*?#\zn a utis o ##fcEE 

m^^fMii22 2 a#i"J-r>{'7l/-A 1 2 c <D{B 

xmmyu-A 1 2 b$-T^#^-r^cittcj:o. si 

«0-7l 0 d£^^t#:F5'A7'\$83l^;:^f|^Ltttt5.> 
&:fc;7U-:=:>:7•:7^'-Al 2 cCD[H]g&2 lWlIlil 
«irL-.y hD<hi7'J-->^n-^ FC£*atttt5l£t;: 
_hfejEiSSa-f;l//\-*2 2 a##/£8§#<|g^£ffiJ8£:&Sg 

5 !cffl&^tf£nTU.S>„ S£oT. mi3\Z 10 
7prt^\zMm.u — ^ 1 0 drog^ftfiMSSKSfl&a — 
7lOd<tt) fc*®©*^— tf-n n 1 0 i £® 9 
CtCit), £©:na 1 0 i atg$3'£#:F7A7^;:^ff^Lfl• 
^7-'=>*l, i^H^ATtiSlD-^lOdi^-S^ 
PS (i®3 0 0 nvciUm bfc*^ 
T, &m=L-v bD£9V-=.>{fz.=.y FCte^gfl 
M2 2€:^^fCbTSVi|ClHl»BJtgT*0, ^dT. JEE 
88:3<;i4ita2 2 a©3SM47Jt;:«fcoT, ^7fc#F7A7 
Ollt, m»n-7 1 OdOTO©fiiH^$«^t 
-5dt/&iT#-5„ 20 

[0 0 4 3] dcDifilCT-AgPl 9<0«*<BiJlri5ViT 
117^ 1 2 blZJ£ffiZT{MXta2 2 a*«Of*W . 
T$>Z>tzSb. 7-Ag&l 9S*CWV^E*3-f;Ptfta2 
2 a<7)tni£E73^S«T. 1 2 b'sStDtttt 

&<Tt>, 7-ASB1 9«#fl!lte3£a, IHtt©*#v»» 

[0 0 4 4] (7 r P-fe7*-h'J7yBO^KfgO 
JfJ8&) 7"DtX* - h 'J 7 vB *ft 1 3 C 

#-f F^Sfc^HTW:, 09, 01 0 Ir^LT^-S. & 
*5, H 9 tt^D tX* - h 'J y i?B 1 3 CS 

<D£Efljtf>#«0T&&. 0 1 0 te*<D&m 

[0 0 4 5] ST, ±Ei"J-=>^7l/-A12c«D' 
PWHBWKH:. 04, 05, 06, H7C*TJ:5l:, 

©#-f Ft&stf-r f snTu*. bwh f 

*Sttffi«ft86ffli!f-r l««B»tLTOn«»*-f H9 a 40 
R, 9aL<h, #K«r©»»««p*»fc**-f H9W4: 
LT<£>@9lt«>:tf-f F9 bR, 9 b L 0«J$£n 
TV>5. 

[0 0 4 6] H5KiKT£5KHHEH1W»2H' F9 aR 
tt+$©H«ttaWfT*D, IsJDltJ&tfH' F9 bRIJi 
F 9 a R £-#J«»T* 0 . P!«»#-f F 
9 aRORI^S- *TK«»W*l«a^mLT^»a. 
RHJJ§2#-f F9 aRKfcMRft:7 7>S>9 aR lj&t— #t 
RWSflTVi*. CflDi-JKHIWJBSf-f H9 a R, @0 
ik*b;tf-f F9 bR, M7 5>-/9 a R 1 50 
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F«»9 R«Kf*77>> 7 9 a R lGJ/MaDJBft* 
JfaUT/hfatg & R2*tr*)-—>y7\<'—I± 1 2 c 
KteC&^HjgStlTHS. ?U-->^7l/-A12 
c icBJtSftto&tjaM' H8Wf 9 R©@Oit*^-f F9 
bR(JIt7 1/-A 1 2 bKH3eS*lfcS«k*;l'^4 1 
©M7J^MUlT5cJ; o \zM&y A 1 2 bcoftiJBflOtc 

[0 0 4 7] 06 f'^-r<i:-5(Ci7 iJ-Z>^7l/- A 1 
2c©^9kl (0 11#HP,) K H7AW7 dOttSSB 
7 e*»«-&bTV»*. *l/TJ"J-->^7U-A12 

c offlij®ic^ffi-r«)ffiBgtae)tf> 9 c tcK^LT[sie± 

ft^n, /JvJai;9 dT^U— —>>f7U—& 1 2 c icB 
S$nt¥fitt077>^ 2 9 K^Tj (06CDffiM(rifi 
&LT^iiu7?ft) ^lil^TRfSf^-f F9 aL**§SI9:£ 
nTV>-5. :5)77>y2 9®rtS5fl!|{CttS7t«: F^A 
7l:«ALfcfM7 2 5 bSBfiiffifcXart-SHMfc 

©me f 7 am 7 dsixtt>5 (01 imm) . jfflE 

R«»#-r H9 aLtd<Dh*7Att7 dttl3M-?&&. 
C07 5>i>2 9t, n«»5tf-f H9 aLt, H7Ai 

[0 0 4 8] 0 6C*-r«k'5l-, RfSfJgtf-f F 9 a Lrt> 
S^bBnTRIMMH' F 9 a L©fc«tt»3&GlK:llBS 
Vi@0±i*7^-f F9 bL*«? <J — -yVW— A 12c 
*»6«3f»^U"r*J:'5C^U— 2 c 
tc— ttfcfifcJBSnT^S. ^©iHlOlh*^ F9 bL*i 
77>v2 9tT»t4«»tt75>i?2 9ft<tt)9£ft> 
nTCCD0Olt«6^-r F9 bL©flj7j^©3§Uiii52teJI 
m^lElO±J6^-f F9 bLOMH SAT 
*S. COIsIDltAtf-f F9bLttig|ft:7U— A 1 2 b 
lCH3£Lifc3i«D — ^tt§ffi9 vWflOTJ'MgtiiSnTH 
*. COi^JCfeW^ KBWf9Lf4*««©n«»* 
-f F 9 a L t^fig^Jf®{©[iJ 0 itJ&tf-f F 1 9 b L 
*lT»ja5»T»W- 6 *ITV> *. 

[0 0 4 9] "J-^>^3.-.y K©±19 i \Z 

«^6nfc«iMa«»9 j c-^^TRwr*. i^?± 

[0 0 5 0] **HO»IBTtt, 04~0 7(C^-Ti:'5 
JC^ U— ->if^.~y FCCD±®9 i T*t).T. ^"D-fe 
X*- F U y 5?SI#^fc»LTa[X-ra^lRlO*«SB 
9 p&tf£flijag9 q{C&/r^$lJS^gC9 J *«WTV> 
*. Z\<DMMl£&ffl9 j «, ^P-bTsTJ-F'J-y-^B^: 
B«»J«««*#l 3K*»UfcPB»c. ^D-tXTJ-F 
iJy^BOfiiiSttl.fc©Tfe5. -r«tto%. 7*D 
-fc*#-MJ vS>B*««H«»j£*flEl 3(3^«fLfc 
BC. ia^fiEfeg*#l 3fcKtt6n/tHK«W2 6 

(09, 0io#bs) izttsmmm^m^9 j *ts*u 

T, ^D-tr^TJ— F U y^BttRfgf^^.-r F 9 a R, 9 
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[0 0 5 1] &CBfflkjgfiB£B*# i 3 «!]©#< K^g* 
COHTi^S. B&J£fi£g©;$:#: 1 3 ©Mg?#A- 1 
4 $rtt 1 4 a ^tf'Dtd^ 1 fCiJUTSRffUHl 0 

X*-h'J^^B»g«a5*iH9, 01 0©ck?KjUL 

1 3 ©fefri^fiilwrtgwyn-fcx*- h 'J «/ y'B 

?K#-f FBBfl 5 (15R. 15L) *t**R*tsn 

[0 0 5 2] Hfc*TJ:3fc#^ 5Ktt**:/ 

n-feX*- HUy3?B©#A*l*0*BIXA»6JlTfflfT 
**0K«:*J:5fc»ttbfcitf-f K»i 5 a, 1 5 c t. 
uO/f-fK8l5a, 15cl;**^s^ Dt ^ 
- h U y S? B ©pm»2H" J« 9 a R, 9 a L 
*Ri©ftIftJ6ffl©UI15b, 15d**ATtr» 

*. u®uti5b, i 5dttT«»M*»i|sn«»*u 

TV>4. iOUfl5b, 1 5 dOtf/Cftt^P-fe^*- 
MJ 7vB*if^l 3{Cg«^f7 p P-feXjt7-hiJ.y 
S>B©Htt#*f-f K 9 a R, 9 aLOfr^^i 2( 
t-au&t*. flTfe, U*l SbKRAHBtf-f K9 aL 

UI 1 5 d ICRfif^'f H 9 a R^AtS i 
H«»#-f F9aRttJHfc33e3n. &ft<Z>«|i|R3;®M 
^flfUtl 5dj5»6tKi*J:5C&oTir»*. 
[0 0 5 3] ^KflSa, 1 5 c Offtt. ^nt7 

vS>B©#K35rlfcjfcSJLrR«»#-f K9 a 
R, 9 aL#qttK-rsiH£#?«. Rfe?^?!/-f Kg a 
R, 9 aL©Sg«fc9fc**-fr3=n<S£fc^®9ik»j ( f 

-fH9bR. 9bLfia«sij)*<«s»)atr«jnii»^ 30 

-fb*9aR, 9 aL. ®Qiktt>X^( K 9 bR, 9 b Ui 
#-fl««15a. 1 5 c£J:BSI|ft«MJB3n. ^Dt 

MJ y ^Bte-£|gB©33?i*£#oTg5t£tl 
*. fLiyatXA- h 'J y 3>B#tBfft»jft«B;£4: 

5?B®n«r»^f-f K 9 a R, 9 a ]«8tt9 
R. 9L©ftgfcj&S|l 5 b, 15dl:t&ni»; 

tX*- h 'J 7 ^BO? ij -Z>^7 1 2 c 

SfciSife&W&f&ISg^ 9 j i>mm*ft 1 3 ©HiggBtt 2 

[0 0 5 4] iJfibfc^n-fex*— hUyi?Bf4R«» 
^-fh-9aR, 9 aLO+^SIS^^o^ 'J-~> 

[0 0 5 5] ^n-t^*-Hjys?B 
# 1 3'sC0^^|c(J > h:*— Al 2 aflDEKM 7 
#»tf~F«©** © ij y 4 7 a fcH-^T?Oj&»*, Rff 
^K9aR,.9aL e**BlftJ*j&£flt*:tt 13©A 50 



-HJ yi?&%W>G>iH 5 a, lScvjfAL, 

&«^TJ? A73(S]*^BT7 P P-fe7.*- K ij -y^B^HuT 
OKbT0Oihi6*-f K9bR. 9bL«Hft»|£Sa 
##1 3©#-f KgBl 5 a, l'5c\#At5. 7*nt 
X*-hiJyi?B©n«»if-f K9aR. 9aL. @rj 

jfctttf-r K9 bR, 9 bnzm&mi$.mw*#i 3©# 

< K»l 5 a, 1 5 cl:»-3T*«^Jt*, ^P-feX* 
-MJ yi?BOn«M-f K9 aR. 9aL«iftM 

3<D&m®:l?)mi 5 b, 15dl:lt*t. 
) ZWPimmiH K9 aR, 9 aLlitfWfi 5 b, 

1 5 dco&M^yD-tx*- hu 5/ i?B<Dmtj-cmm-? 

*. ^LTRfS^tf-f H9 aR, 9aLOW^f 
'CriStt, ^3t#K7A7®tfJ^«l?*-5^6, a&fcfcH 
5^ 7 ttB*»fi6«i«*#: 1 3 fc*#LT«*ICtt«jWfc 

^ a 7 imm*# 1 3 fctt-rsiMratftss. 

[0 0 5 6] Z<DVtm-?l$. WWU8g&kM*& 1 3 ©H 
^SC*T2 6 £:/PirX#— MJ -;/ v>B©M$!lSJ£g|$9 j 
ttt>r*»KIBIH|*J*«. d it^PtXA- K ij yi?B 
*»oTV»«¥*Krt. •fn-tz.jj—hv -,i?B\tJt 
©R«J§S2f-f H9 aR, 9aL*«t" 1 tl:LTata=7 

*#1 3©9ttffitt2 6fcMittU 7 , nt7*-hij y 
S?B«H«»j«S«*fl:i 3lC«UT*#*n*. *© 
WBia/t— 14*01 fcSs^TW 1 4 a fcifr&KI* 

[0 0 5 7] 7°DtX*- H ij y vB^I*f 1 3 & 

^®o^.-r©tt, ±eias-c, gt*#i3©MH*A- 

-1 4$|l>iyntXA- N'Jy^BWJE^ffiS^-r 
Biji£©±T©'J74 7 afc^fc#W-#-6±tfS«fc5K:T 
Si. ^n-fcx*-hUy5?B©n«f»^f-f K9 aR, 
9aL*!gI*fti3©fiiftK&il5b, 15d£* 

* 5 81**1 3CHR8W2 6 *» 5**14. yPirTi* 
- h U y 5?B*MK3I< £±EH«»2H' H9aR, 9 
aL*i±|B&«fta6i«l 5 b, 1 5 d3&»6JRHJUT«« 
*#1 3lCHJtL&2H-Fas#i 5Rf i5L©^-fH 
gEl5a, 15c^iU ^©**. 7"nt7x*-h 
l Jy> 5 B*?|^±tf^ < i : yD-txA-hiJ.v>7B©R15 
»*-fH9aR. 9aL. EJOihftjtf-f K 9 b R. 9 b 
LttS«*#i 3®if-f 5 a. 15ct^lL 

T±#L. ^nt'cfcoT. ^D-trX*— h 'J «/5?B©^5 
»*a«3*lT, 7n-tX#-h'J«,5?Btt4S«*#i 
3 OttOffl»fca>t*C:t ft: 1 3 ^®0tiJ 

$ns„ 

[0 0 5 8] ft:*3, 01 2f:^-Ti*30. ?M725 
btt^3t# K^A 7 ©tt7j(^TttT«^T 1 6 a ££*f 
(B(l©«g|5l3iS(j-^nTti-5. u05pM7 2 5blJ, y 
P-feX*- h U yS?B l 3 K*»SnfclK 
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7 (0*H±"f) t«^LT. fe^D-? 4 Z> 

[0059] {* * yvKimmmfc) -Aizmmm 

j&gfi^rt^yn-fcXTJ- F 'J ? S?^<Z>IKKi££ttMI 
T*-5Wli^^B©m)5!cf'^^TIK^-r^>o 
[0 0 6 0] 0 1 4 :/U >#tb1b 1 7 tf— flsWtC 

»j*anfcB»*eai»a4:LT©F5/»77>y i 6 

■ fc«3tffh*7A7©— »«W»«H. H16BH11I: 10 

^U>^CiWl7 (■/n-feT.^-hU'j/^BtcK^e.n 
XV>3) «!:, fcv^U^EHil 8 (&©## 1 3 {CIS 

[0 0 6 1] ^T, 01 1, RZtm 1 5 75M0 1 7 tc* 

-r«t-5tc •/a-fez*— f»j y v?Btciij of*w-& nfcs 

Vi*M«l^*llbWtt«*T*.6. d©ttl*8^g:«, 
#H7A7©— ^*«KB*bfcH7A77>3?l 6 tC 20 

*<y7 p u>^aift 1 7 (na^«) ssttftt©?* 

0 , WiB* y 1 7 ©SfcSSMlCftgE 17a*? 

T, *S*E*0»I8 1 T»4, H7A77>i?16tA«^ 
U>^flfftl 7StXflgiJl 7 ate— ffc{::lSttT&-5. -t 
LT, K7A77>yl 6Httyn-fe^7J— FU yi?B 
l:K(tf;Ifa-7 1 0 dKMKri;SejSr*fc«>, tt 
1 6 a*»— fffcRttT**. bfc/d^T, EI 1 
4C*tift0, WIBF7A77>^1 6tt, fiftf* 30 
716a. #y7'J>£ffiittl 7Rtfi"i«l 7 a&tfft 
^951 6b ^ftS^Xf 

[0 0 6 2] tLT, BUfBdlgBl 7 a©»tttt, BgiEH 

■*-*EI»l 8 ate, H«£W©KiBjW»iE=a»©*ai; 
nfciKT**. -€■ LT. £©133$ 1 8 a«g©*#:i 3 
\ZWH<f£>tltt*7 3 4 fc-fMSlfcEHE-ra. -tUT. 
**W©JMB 1 ©*rtK:*V>Ttt, T'nt^-MJy 40 
yBAWfl 3{~&*£ftX. 0«1 7 atgf* 
ft 1 3 Ktttt&nfciaW 1 8 a LXG2 SB 1 8 a 

am&MflihWii 7 aizfcmznzmz. asp 1 7 a© 

■SjEHftttO&fclfcWHIS* 1 8 a©B§IEH£|^©AP© 
Kl8al ££S*r«. ^©fcfeS^tcffrfrtfB&^grr 
(02 4. H2 8#R) . Sfc. mriSL^ck-ptc. 

1 3 ©g##-r F«*t 1 5 i3K»t snfcstffa 

4 1CJtr>T, yD-fe^*— HUy>?Bf4«7l£#:F7A 
T, SfflEflSPl 7 a t-#0«3t»H7A7ttM»« 50 



SLTftSS. (lifi. Cl©«tf:ta4 1 tt&Tbfc&KTfc 

[0 0 6 3] ddT. 3Slfc±©ft#©«®&«*<£jgL, 
Tft**fc*Ottittft 3 Fffi±K*W-*S»J*tt3 ,£x;& 
0. 5 &iDi»l 7 a©ii&BEl 7 a 

OlACElSn, J.t3, M8B 1 8 a ©ffiJtt*»l&jE=a 
»©»^J:tt» dbgP 1 7 a ©SJggS 1 7 a 1 teQ£|g& 1 8 
a<DmiE=nm<DAn<DmL 18al KtSlA^ttxyUg 
-TS. CCDdt*^. T'n-lrX*— F U y v?B©|alteP$ 

[0 0 6 4] 028il affi 1 7 a ttagP 1 8 a ©&£■ 
«S8**-rST*S. 0 2 8{C*-Tj10. G3951 8a«> 

sdnsi 7 a\zmmj]tffcmztiz>mzi$, ami 7 a 

©«7C#ifi (5fe^ 17a2i0 fcWSP 1 7 lci&V>V3-) 
1 7 a 3A<[U]gCl 8 aOAD 1 8 a 3©#gB (®) 18 
a 4 h. SSrr S. *■ LXlfflKiSgB 1 7 a «B&SBG3g5 1 8 
a®^I18all:lj;3gL.T^K ^©J^t;:, 

i;nTv»&vi=Atti 7 atftaeiaDnfciHtt (to 1 

8 a'xgALXmffBftl 8 a#f|3K$tett&. "T^i, 
BiJiHHftttl 7 a «^©«7C©gP# 1 7 a 3-TfcoTIU 
IB^l 8 a^OAP 18a 3<75^gi5l 8 a 4 <hg$4U 

[0 0 6 5] mJia^-y/U >^£jttl 7&^i£!j 

SCl7a«. |»EF7A77>^ 1 6tfiti#t& h*7A7 
©-SB«lC*0#tt6nfclKK, M#H7A7C9j4I 
<h[^IS^±i;'(2:g-rs«t'5{CF5A7^>> J l 6tZ.WtVt 
6nTV»5. (Ht. l'6btt«^»Tf*oT, F^Av'J 
>^7 a©rtffi{r«^-r-5K-&gP7^Tab^. d© F 7A 
77>yl 6tt«*#H7A7l: "« 
»" «fc±oTSDf*WSn*. *fc, F^A->'J>^ 
7 aOSHtCtt, g5>tB7 b*<tta$nT^S. (01 

[0 0 6 6] Sfc, C©«7tt#F9A7©«lJH«Cfi, 
H7A7 7>y2 5^lt^T^. fLt. i©F 
7A77>y2 5i:lt W7 2 5 b*i— ^WttfK^ 
^nXV^ (01 1#S0 . K7A77>y2 5tt?'J 
-->^7l/-A 12c l:@^3nfc77>>'2 9 <h — 
h'7Ai7 cUClsieefttC^-a-LXV^. 

[0 0 6 7] (i!S. yn-feX*— FU y v^BSr^B*^! 
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-f H9 aL^gf*#l 3©Ugfl 5 b (i9#I) 

(M&KJSfcS!l,jfc¥iM s 7 , 2 5 b)WE^o-5 4fcKlb7j 

[0 0 6 8] 3;fc, T'n-feX*- h "J >5B<D*.>yiJ 
>^£j«&1 7©£jg&l 7 a<Dm>D\Z\t. flttHt&t 
n©t'2RISfO^X2 4 a*^U-^i>i7*7U-A 1 
2 c K^t^nT^* (04. HI 1, 01 6#!$) „ 
CCD*X2 4 alCioT, yDtXA-h'JyvB^f 

[0 0 6 9] ttEK7A77>i;i 6, 2 5W 

Ml 7 SttdbSB 1 7 a©#R£LTtt, &*)T-\**—)V 

(polyacetal), #U7J— #*-f h (p o 1 
ycarbonate) , #U7SH (polyami 
de) , •RV-Jj-VyT-WZis—Y (poly 

butyleneterephthalate) 3?©$ 
K«»«fflv»Tlr»*. {IU tt©#tt*ilEiBKRLTflI 20 

t0 0 7 0] SC. C©#X2 4 ate^a-feT.??- MJ 

B £gfi## 1 3 KSfcTTSIKKH:, #72 4a <h*#: 
•Hf-T Kttl 5c£]W3«bT\ H5IB#X2 4att^P 

Bat«#ffi«ic«»anfciRK:»a, iime#* 2 4 a 30 

-f H« 1 5 c KRttSft&EWSfc-ru* 1 5 d K£» 

tf&mi 7 ctcawi 1 8t*wgsn&i*i:tt. #^2 

4 attU*l 5 d*»6to-r*»K»#±*«i3 <»0. 3m 
m~l. OmmIS) . £.©#;* 2 4 a KSB 

i5c (u*i5d) &®inmtt. *y7 r u>5 r iaa5i 

7 a£P3«l 8 a tCD^iSTfrJjfaVBUffi&r) *>'b2 

1 3trS«Snfc«S8T, *yyij>^dh«l 7 a <hia 
ffl 8 a fiiujmttiZ. M. mrSBU*15d(D 40 

*KB3«B1 8a*tRW6nT^«. X 2 4 

mmu^ h*ggi 5 c ctf-r K^nsct, * 
Bsssuati 5d^«Fsnsci*tT€rntf«k<. 
*i*«^±3ftm7a:<^n»i:at*n?iii»ttT?*oTt) 

1 7 ^HG^tgC^-f -2>£:i&©ltt§ 2 4 <hRffiJg#X 

2 4a iz&—fcf$.1&LT>7 U~->ify U- A 12cl; 
tt£ita& (H*-e-T) LfcHtSLfctf (Hll).i 
§2 4i#X2 4 attgijm^Tfetoft^. 50 



[0071] *nm<Dmm-v\z. 9*)-->>/7 

U-A 1 2 c K»f*6nfcH5A«7 dCWCH5A7 

7>-^2 5 ^inl/T (01 l#Bg) , Jfc, HUiei/U 

-r>^7 1/-Al 2 cl:R»6nfc(if2 4 0|*jffil: 

ttE*y^u>^ia«ii 7*tK^ufc««T, 

-A 1 2 c ICHxOfl-ttSftT^-S. -e^-C. gtffrffch*^ 
A7«73u/yj>y£j^l 7. F7ii7d*if4'tl/ 

j"J-Z>^7l/-A 1 2 c(C^f6](C^»pJ^[C^0 

[0 0 7 2] -77, Btt^fi^B^l 3(C«*^(B5|ft 

£•5 (011, 02O#I) „ £©#y:/U>if|HMttl 
8fi01 1, HlSCitJ;^^ ^E-^ 3 0©K»J7J 
£!S$7fc# h* 7 'vgA-g) 3 4 t-fttft^TH 
*. tLT, J10*y^ , >J>^|!fl«ll 8tt, ^7 3 4 

»TS*1TV»S (01 9, S2 0#I) . ^JfiO^tt-c 
tt, ME** 7 3 4i*y7"U >7W$Si 1 8 tt— #l$.m 

[0 0 7 3] ttB*«**l 3fcR»T6nfc**7 3 4 
tt, ttT**7K:J:-3T*liSSftTlr»*. f d© 
ttt*^7»Hll, 01 8(C*-T^-^3 0©«)3 0 
a CHRSnfctittO^*7 2 0 ft* & BA2i#tejft£ 

^Blitit, »E«l7J(-«toTt)*y^'»J>^IHIil 
8«*i2i«|l 7 7jrnJ^«iLTIHgPl 8 atflSBl 7 a t 
**«^T*®*tt»fS. B^ffilHInK 1 8 attttE*y^ 

U>^[H]ttl 8 0«^oT. mrtB*-y^U>^[H]tt 
1 8©[5]$H*4>Ki§:tt<=>nTV>.5. 
[0 0 7 4] ^©SliSO^SgT^t-^llliS 0 ate 

[0 0 7 5] {nEHA/X-^WB^iosnSB} ^cC. 
WBH*/t-l 4©ffl^»f^lcai!iLTIH]gEl 8 a ttigC 
1 7 a -S^jsgd-ZX^TH 2 175M0 2 3 

[0 0 7 6] B2 3K*-rj;5fc*«*fl:i 3KJRW-6 
nfcffl'J« 4 0 <h**7 3 4 tlBK LTfid« 3 9 *t @ fg£ 
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nTiSO. dtl^)<DffliJ«3 9, 4 OtC^=^7 3 40^>L- 

i:f*3*A3 6*^lcra}f StlT^S. 

4 OKS^Snx^T. ^M3 5«*-y7 p| J>y[Hfft 

1 8{3lH]teeffi^K^LTV^o H*A3 5t(^i)A3 

:/'J>^[H]*fil 8£+-i><fc-f5S^t;:&T5*ai;M<*:& 
oTl>5. *^7 3 4iffliJS3 9tcDWtlBEiBI=i-f ;ptf 
*a3 8#ffif?gLT;*J yZf'J >^IHI$ftl 8 Kjf AStlTV> 10 

[0 0 7 7] H2 1 {C^-Tcfcoim^AS 50^S*5 
^«^l:7-A3 5a»t^tl, Z.CDT—L. 3 5a 
<7)5fe«i, HBl*/t- 1 4cd«!1 4 a*6. PSBB^A*- 

1 4£|fl«e>*:tt8ST02 1 (C*3^T£^-«6T^|SjoT 

Mi:, &\d>3 7 a, 3 7 bT, — OCD'J >i? 3 7 COM 

[0 0 7 8] 02 2te02 1 S^lRj*^*fcBJT* 
*. BB!*;t- 1 4ft*Bli;Tlri&&#ttU >i7 3 7, ^ 20 

aR^DflgCl 8 a*^LT^7 3 4 0Blbft#*«ft 
#H9A7^Blb€JtlI«0*IBK:**. fLT, MB? 
#A*-1 4€H<.&£>3 7attt|14 a*+*Ci>KSib 
l/Tl#.L. 'J >f 3 7 *^l/T7-A 3 5 a««5IS± 
if f.M*A3 5jW5HgU ^A35il^AA36t 

D«in*^rrtI^»»T*. *OB. ^734W*A 
3 5{'}f$nT, «£3 9 t^7 3 4 iKDWHzJBLQtt 
tt6nfcJESSn<jun^3 8*Wbot3^iftb. 02 3 30 

ffil 7 atit&RMVC. ltiifOie^«l*Sn^nt7 
*- K U «y S?B#*RTtfttfcttttfcfcS. 

[0 0 7 9] a»fcBHH*/t-l 4«H&*£:. nH*>/f 
-14tU>i7 3 7£aS-&UTV»-5fcf>3 7 a tttt 1 4 
aS'P'blciBllELTTS. tUT. U>^3 7(iT^ 
»»UT7— A3 5 a£}f LT»f. n*A3 5*»iJSKEI 
<BU JEEttn-f JUtftoS 8l:flsn5. nftfcJ:?), H 

2 3*6**73 4ftt£fT L-T0 2 2 ©fiCMtC^JSU* 
*7 3 4#?ftfB2 2©ttiCt5» hSn*s/^'J 40 
Q&l 8 a^y^U >^CjgI51 7 ati^U, MMfc 

2>. fSfi, BBBirtA*— 1 4SrgBUS3<hir«toT^^A3 
.5#iBlC@teL;fc*7 3 4**H2 3a»5£ff LT, *y 
:/'J >^GDWll 8t^>v^ ,| J>^ifi$ft 1 7<D9mifl^1t 

-DTjjy7*)>{ftbBi 7 & Lb y 7 v> if w&i 8 a 
< t h'&&<n «fc 5 CBftjgjftggKAro&ibft 
■TOd* "5. 50 



[0 0 8 0] c©i^i:, *3lig©^<iiTfiyn-tx 

*— h'jys?B*K«*flEi 3\zm%L?&mz\-£. mm 

*/t-14*B«t5. -tLT. COWBH*A— 1 4 CD 

y^B*S«*#i 3tc*K"r*BSHCtt. yn-trx*- 
h U y i>E t.mW.*fc 1 3 OAS? 17a, Efltt 1 8 a « 

gffi##l 3»C»-TS^n-feX*- h'J yS?BCD#Bl* 

y7V>{fWBl 8 ajWE«:3-OK#fa3 8fCj;oT:*: 
*7 3 4»«*f$nsCli:tZJ:0. ^n-feX*— f- "J >y 
BO^ErlRl^lfJEESnTlriS. ^dT. *y^iJ>^fl8S 
1 7 a £03951 8 a 5 BR l3vZf t J>tfih 

ttl 7 afcEWBl 8aA«^^T^<ii*&toW 
otiUfe, yDtX*-hU7vB^i@*#13 
^SMTaajfcT*-* 3 0*«EHEU cnfC^T;*;^ 
. ^'J^yiHWl 8 a**ErtE-r*CtfcJ:-3TSi#ttPI* 

izm&so. 

[0 0 8 1] {*>y7>)>?th$tiiLWm ^CfflEMillt 
^©tfc-S-BBTifcSifliSBl 7 atiagPl 8 aCOf^fflJC^li 

[0 0 8 2] ffl, 1 3 KBHtfc* >f D3 

Ml 8ttW5EbfcJ:"5fc«D6ri«i»:J4»»lIlBT****, 

nTV»6. — :/o-feX#— h»J vS?Btt*8te#K7 
A7©¥«7j[p] (^v^UTJft) fc&UnJflirc&ft** 
13t8fgnTl>S. 

[0 0 8 3] IP'S, ^Dt^-h'j95?BtSl*# 

1 3K«3»T*t«3ttff K5A7©fi^WfflrtJ||BK» 

(0 1 1 #H8) tntt'CfOnlH®^ K9 a Laigtt* 
#1 3 0«tt»»OUj»l 5 b (H9#Rg) ^c:A0J^ ! ^ 

2 5 t— frWICriE»Lfc¥* ! f7 2 5b*?te?o-7 4 

K:K»*teai-r**7 (astt) t.m&o. — 
®^h*7A7©fi^rfi]-«#j (Ribfli) ^u- 

^>^7l/-Al 2 cl:«ttfc#X2 4 a#SS*#:l 

3 iC^ltfcUl 1 5 d l:3E»*n5. 

[0 0 8 4] MH^-M^HDSnntCJ:*). * 
y7>J>trWMi 8*>**>»7U >^Ott l 7^m\z^W) 
b> dbgPl 7 a&Dflffil 8 a©tt«*«69T*ntf. Cj 
SCI 7 atCMbTlHIgCl 8 a*»«l*WKJItALTK*-r 
CCO^GagUl 8 atagBl 7 a©ttffi#£:bi&:^£ 
^-v^'J yiffhm 7CD)SS® 1 7 a 2*t^. y yij >^[U] 
il 8CD5fe«ffitcaO, EEtt3'f»t;aa3 8<Dtf*aft-? 

[0 0 8 5] K»«WiMII*as»tt^:o«t^Kf^ 

[0 0 8 6] *#:®«J ; E-^3.0^(HlterSi, dJB 1 
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7 atMgPl 8 aOfiffi^,f : |* (*HSfiWJg^T 
il 8teEE$8zii';Ufcf*a3 8©Hto#T-iiuiiLTdia$ 1 

7 a tease 1 8 ammtw&is, gt*#i3^byn 

CO 0 8 7] CICDte«l¥cD^I;8SL; 0«1 7 a*«E] 
381 8 ate A 9 02 4 (a) \z^T^o 

U >?&mi 7 iif}y^V>ifwm 8 

[0 0 8 8] ft, **JgCD^ffiT(i, Wifin«»sRX2 

4 a ©^ffiS^r HulBagB 1 7 a ©SSfcbScfc 0 < L 
T<&£ (0 1 1 MR) . Z:ZT\ minZam 1 7 a £[H]gB 
18a &«t{K^-r«IREiC. IMBPIflHBtf;* 24a CDftffi 
^mfffi^-v^'J >^Dflttil Sffl^ItK^LT. MSB 

[0089] * lt, wmjef$.mz&gi> 1 7 a atiaas 1 

8 a\ZXQ&A,fcVtm-V*lyZfiJ>ifWt$il 8 ^latef 20 

02 4 (b) tC^f.t'pt^ DflSBl 8 aODAPCD 
»1 8 a 1 tflgBl 7 a©£geg|$l 7 a 1 t*»a»LT 

li^^fiisns. -?-ltc:cob#. taasi 8 a ©ap 

©»1 8 a 1 tifbg&l 7 a<Dmm^l 7 a 1 £aU$L< 
SST^i-pJr. av^y^Otti 7**B*«ft»»-r 

5 (02 4 (a) KjSTtt«*»SB2 4 (b) fcjR-Ttt 

. -tbT, S^fiiasi 7 a 1 ©ffi«H«i|H 
»1 8 ai:'ttKjEHft»«)»«T**«DT. ^tt***B 
tfc-pfctf&T. *->7 P U>^OWl 7 tlHttl 
8 &<Z>N«ft&Srr«. flI-6, 7 aa«lH«l 8 a 30 

KiAD&Ay^KttTH:. iSf 1 7 aCD^Xliiaai 
8a04 , 'C,'X2ttfii*i-ftlT^? 1 (0 2 4 (a) ) . 
UT, MSB 18a j&*|lHg£ tefeTtOiglS 1 7a®3,Sffl 

^«g& i 7 a i tsarr* tmifB^^x i , x 2 

(0 2 4 (b) #88) . 
[0 0 9 0] £LL©J;3fcllM6fc.fcD, ^E-^3 0CDffi 

mmiziti] v zfv >{fam 1 7 s^mw 1 8 *tg»wfc 

&2ltQ\zm&Wfft>tlZ>. $ F5A7 iCfg 

vi?B<Dt7 *} — —>>/y V—h, 12c ©±®TI8:tt 

^o€r^Tgg9j (04. 07#ti) immkmsm.-*. 

#:l 3{C@^3tl^:O^^TgP2 6 (0 9, 01 0# 

m) iz^mrco. mmmi$.mw*fri 3ic*rr-57D 
[oo9i] ftwum mmmmim) \z\t, a 

«1 7 atMSBl 8 at<D*mJSfa ^VT^M) \Z 



©M58*7#£5£-f-5©T\ C©g&#-C©#*-Z>i*^!If& 
[0 0 9 2] ft, *HJg(D}gffiT-(i* >tfW&<D 

[0093] A'v/u >^ogB£iysi$£itfe-r 
s„ z\<Dfttb. *nM<DMmiz&\,*Ti-£. sz&ojmzf? 

[0094] h:t. W^Lfc*^©^i^yD-t^ 

3 0 t, fftfB^E— 9 3 0*^(7)KS!)^CDejl*§H-Sfc 
*CD^®*frC0^:^T 34i, DGtl*#C!)*^7 3 

4 ©"f^ffiBfcKttsnfc, Hieg«##:09;*;*7 34t 

— ^»cisite-rs^ia*^Att©?tT*siH]fisi 8 at. 

^Jfiw^iro^'n-fex*— hU^>>Bli, «^*g5 
H 5 A 7 £fflNe«??JUB%tt K5A7 {Cf^ffl-T^ 
^atxfg (*iD-7 8, ^«a-^iod, i^u 
— — >^^L — K 1 1 a) t. ME«?9A«!^P? 

®*#i 3fc»#sn&iBK. meiejBT««i!<iff i 7 

a^BuSB^WJ&^^ttO^-C^Sia^l 8 atlR-g-Lfc 

*^'J >^fitti 7 twasiawi 8 tomz^mm^z 

-SLfcttlT, ffirlB^M*^ 1 3 <D±*7 3 4C51eIte 
X7*mIfE«^*^^ K 7 treat" -5. 

[0095] meaasi 7 a a. meff^H^ 

A 7 COIsie+'L^^Hdffi^^ft: K^A 7 <D£3^&fR]ftffl| 
Lfc^J y y g >^db* 1 7 <Z)$fcSggB#{CS£tfj IT 
^ttSnTViS. ^^T. huI2*>>7 p U>^C^1 7« 
M8BJ«5}fc#K7A7£*iJ — ->^7U— Ai 2 c Jclei 
<E 5:}^ f fc tb <D t> O T $> -5 . 

[0096] m%it> v -fv >ifam 1 7 a. «-r 

i*7 1 6 aW^'frK^ttSftTiJD, taiB«-T#^T 
1 6 a (DffieZfiy 7 7#^ttSnTt^.5<£> 

ic-g-r-5fc*CDtfe^g|5l 6 btfmmtlT 

HuIBdbaSl 7 a. ts y zf'J >if{h& 1 7, (it"*^ 
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716a, RtftK-e-SB 1 6 b tt«fW«0— *J*»»Tf* 

[0 0 9 7] Hit, SaiBOgPl 7 a*HA/T»»t 

<=>n*:Pm^<Z>/tfX 2 4 a. ifcHteiWEiaSB 1 7 a©— 

£>. CUT. ftflfE#7.2 4 a {iOTiBDflgE 1 8 atfiifBl 
7 a fc*»»WfcfHftSttT«^2***©Pm»:*H' 
H9 aR<hfc-2>. 

[0 0 9 8] CICT-fliSWc-p^Ttfi^S. burB^S* 
#1 3©^7 3 4 Ot^a-il/ttWO. 4~0. 7T 
&S. W8BgB*^l 3 0^7 3 4©#7cRS 

HU3 0mm~15 0mm, OTfBgfi##: 1 3 © 

^7 3 4©*&teS§4 0~4 0 0mT&2>o ullift 

&ffi«gH#ffc 1 3 ©X^-X, ma-r-sis^fiKSE 

bTaMW-rntf j: £©&« 

14, ^7 3 4(0^-^0. 5, *7cR«ttttl 
0 Omm, #&te2 0 0*T&-5 = 
[0 0 9 9] JfcuCT, ^P-tT.*— MJ -y -✓BOB 

m»ttm mm&w*) osi*ft 1 3 iztt-rz&wvi 

[0 10 0] 5fe-T, yatXA-HU-r^BH g«£ 
nfcWrjftT««*fl: 1 3 ©*- h U >y h 

TWCif ^ftTte, HflfflStf-f H 9 a L#U?ff 1 5 b 
twtfo£:DtR^LTf£«&i*3ns. — *X2 4a 
tt***«©U»l 5 b?CJ*fcX#3*1X^*. -€-LTH 
iftjgj&l* <B»££I?) tcte, yp-feX^-hU-y^B 
ttffiGCitf 1 7 aa<gfi## 1 3 fCKWSnfclHW 1 8 

n-s. 7^x2 4 attusii 5 d^eain*. bp 
^caffli 8«taHi 7^m\z^mv. ^3 0*» 

leJ^-r^) tifbSP 1 7 atDflg&l 8 aiHl^oTiW 
— SScL, ttttftTjftKte, yDtX*-HJ7^BIJg 
)t#H7A70Sf*(n|-a«^Uil 5dt:j;oT. 
.fiSSSfflJ*EIteLTt>SIHia6l 8 atCioTteM&J&Sn 

A 7 tt-*©S#*|SjKfMft»Tfli (#9 0. 1 mm~ 1 . 0 
mmii) KtBttSnT^*. COcfcS&g^ttK^A 

fcfcpK^'J-^^l^-A l 2 c i:iHLTtt*|fii(D 

tiMK FSB 1 5 a, 15 c) IC^LT^Wj^Ifg 

(I («D0. 1 mm~3mmgl) iz&mtsttiffn-t?. 
A-h'JyyB *»*0I£# K 9 A 7 © 5 v 5 T JU* fa^&Wl 

[0 10 1] Sfc, B«»j«PSK::/D-fc*a-MJ'.yS? 



g&9 j 3&*(R«*flci 3K»tttfc:3#!ST»£:fcoTV»-& 

br&h 2 6{cas-rs. 

[0 10 2] ^T. yotX^-MJyyBIl IB& 

[0103] {■7 p n-fex*-h'j-v>'»s^rfi]CD{4e 

2TZ\Z.T\ 07, 09, 030, i3 1^H 
T, — h U y 5?B***«*#IC**ant|R 

(C, HUt57 p D-feX^ - h U >y v?*SMB*Jtt#: 
10 fi**|RlC«tD— JB*»C. <£ 9 -Jf 

tiT'n-tx^— h u -y ^BC&fcfrta^ 2 £fS;LTHsa< 
gM*#i 3«Jo»»^-f Kflttf l 5 3 
#GB©»*TB::/n-fex#— h u yS?BK«jaaa&K»t 
S#Rtt&^ (*9tfc**<))S;v») = tt. :/nHrx# 
-h'J yS?BO«WlHOH6, 0 7T«*£fc«af40BgL 

[0 10 4] WByn-tX* - h >J 7^B«m«^ 
1 4 IC0 3 0 K*-r*ft#lAlfctMllLTS*-rS 
20 t, BI3 0C^f«t'5f:^ r P-feX*— h'JySJBttBI^ 

fcfc) S d t tC«fc D h* 7 A 7 ©*fc5[6]K:tt^£ 

ns. 

[0 10 5] 2}40 9tt^-r«fc'5lcyp-fe 

X*-h>JyyBWJ-r>^7V-A12c (4>fc 
< t H 5 A 7 £*-T * ©T h* y A##:£ H 

■5) <n®MmA.\Z7y>i>2 9 (0i.i) ^^m-rscfc 

#— MJyi>**«©U*l 5b©ifi<fc:«»& 
ntHS. r©SKfe4 2tt^ K»l 5 atdt30*<ffiij 
30 I15e t /hta i; 4 2 a T— SIW*HJ££ n, < <D?£Vl<D 

[0 10 6] ^CDfi«fe4 2li^DtX*-MJ yi?B 
1 3 - h U y y8«»^fSnfcI 
(C, ^"n-t^*— hUy^B*ft#^k:»ftSli-*© 
fc*»S:*fito*Kfc53EanT«r»*. fcfc'b. ^©«fe 
*«:(ttjfi©tt«l^©«lSf^ffl*«*?BTf#*«Hi*3tcHB5g 
StlT^S. :/p-feX*>-MJ yv?B*«, fi«ta4 2{3 

iOft^isjicfMfts-e-snfcPinc, T'p-trx^-h'j 
•y v?B©^»*lh«>, ■a©^J6'rs<D«, <D*-yyj> 

40 yflttl 7*»4*bT^S*ll*2 4*^^^m^-& 
^cR1S^©^X2 4a (011, 016#98) ^£1$ 
#i 3«o«Wi:a»S«^, *^ctt, <2)«t*ta4 2 
iS^UTVi-S^ V—=L>if7 U-A 12c CDffiiJffitfi 
f *lSOE»lOi? U -=>^7 1 2 cOffiS, 

M^tt#77>y9aRl (I5#i) *S#*f-f H 
S5« 1 5 CSg^tS. tfbSP^M 1 7 a 2 £ 

ElSBJg® 1 8 a 2 l:^*iT4. *fcH, h*7A7^> 
-✓dbfftSSffil 7 a 6 *tagl5 1 8 a (DAP (COtr^TTfe 
J;^„ d©i7'J — ->^7U-A 1 2 c©— #«S©fiS« 

50 ©SldHa4 2©a»UTt»»ffi«Si4J*«3tfl:|«5A 
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7 \ZWtt tz¥ffm<<7 'J ~->ify V-K 1 2 c aim* 

■i Kg&ttl 5$^«t, &tf*a4 2KefcD7n-fe 
x*- h U yVB\zm&:-rz>ffimz$i?z>z£&te\,\ 

*TSMM-*<fc o It Life 
[0107] Zfn-tXZ- b >J y iSB 1 3 CD 

i2MgB*/\*— 1 4 ©a UISftHcgllj LTA- K 'J y s?« 

ioio8] mm^mommz^tiM, ^.m^^no 

—A 1 2 c^S(iia4 2TjfJE-TS. *<DfzSb. m<D& 

&M8ts& L^frr ^^»fld t tts*fffipc^tt e. nfc n^i 

^tf-f H9 a L©jfi< Ti7 U ——ys/y l 2 c CD 

*J«>?rL.^:t^7t#:h*7A7C0ttS{CjfiHCDT, l/nir 
X#- h ij -yv'BtCSn^.S^M^/hS^. -f-LTIft 
• ittfittWKRtt&njfcUjB 1 5 bODRflS^-f K 9 
a L#£J#£*lfctt|gT, ffif&^CiftSS 2 4 #*IKjRj{B!|(£> 
U«l 5 d^CS^±oT^#H^A7CDW^WS 

•rs^^, fi«^4 2 tnmmiJ-( h 9 a Lata^T 

:/n-feX;*7- h 'J y ->*B 1 3 F^cD*; y y U > 

[0 10 9] 0 7 EOT 3 Hzlt. ^Dt^-h 
'J ?3?BI;:£ffto4 2 5r^0#ttfc^IS:^LTa&^ <> 30 
[0 110] Z.<D-£M<nmm\Z3Si^T. SMH5A7 

##1 2 c©fl.atHI;:««aa4 2£&DtfttT&3. £ 
©«W?*a4 2«:, 7DirX#-MJy^B£g»*#:i 
3fcS*LfcR|c. #>f K9 aL©5l|||$lC±^JC{iM 
"T^. •€* LT, :/n-fex;*7- HJy>>B 1 3 

K£#3nfc(RK:. yp-feX*— MJ y >?B£flgEl 7 
a#[H]g|$ (ft) l 8 ate^&A-?Z>J}fa^ttm-rz 0 
[0 111] m*>. Rffi^^-Y H9 aL<D±fi\zltmX 40 

4a4 2«t/h4ai;4 2 aCio, i"J-zi>y7^-A i 

2 cG>mtiL0iZ.\Zy7>i?2 9fC@^$nTV^-5^-e* 
[0 112] £0D&tf;ta4 2«/htaU4 2 aTlSLfc 

#-f Hggl 5 aCD&CDfliMl 5 e fd^^TST-S.t 5 \Z 
[0 113] «±OJ:-5356«J«tr*CtfcJ:oT. 7 

«tf*3 4 2 *tgg^^f^ H5 <D#(D®Jffi 15et3 50 



*U 7nirX#- MJ y:xB*tJgft#h'^A 7 ©i&i^ 

[0 114] Lfc*bT. ^D-feX^-HJy-^Bteg 
B*#13K*tLT. &ftWbyJ±7 <D&^J3fa\z*>^ 

[0 115] W5iEoltE16o»IBK*ir»TH:. y°u 

-»TX#- H »J y v>B#!gOt#h*7A 7©^(6]IC{^$ 
tl-Sf&f-, yDt^A-MJ7yB4gf*fi:i 3CDB 

mwfa^ttm-rz<i:?\zmita4 2 zmmmttefcti 

«tfta4 2 SrlBSJrtfflKKtt. l/o-teX*- h 'J y iSB & 

ti. Z. CDm£. -?a±xti-h>J v yBigl*ft:i 3 
©3^^STSC^tt, ^D-fc^*— h'Jy-^BO^iJ— = 

U-A 1 2 c (fc*fM6#;tf-r Kffiti' 1 5 <D~m 
^. n«»#-f h* 9 aL©«It#8f^ Kffitt i 
5 <D— Sr S -&T|ft;£[6]<Dfim& J6 5: fx o T t> cfc 

[0 116] flft£%lK6>&g-?tt. 

[0 117] mra!IIJg©^S|{c«i;n«, y°a±xti-h 

•j y s?ofi^w©-«io«iirfctt*iai5tf!WRtt sn. 

^ffiSS^tl^WT, yn-feX*— h 'J y S^tt*— h U y 
□ -feX*- h U y ^fcWUTW^Jfctf^F^AODfi 

[0 118] COtftaaswuya-fcx^-hUyi?®* 

[0 119] ±^0«fegP«*S«^ < ! 1 -r-5<i:, tffclOD 
(S5$) *t®<, ^DtX*- h- "J yisiZtttoMtt 

[0 12 0] «*aSBW*«^*^#:KyA^^T 
•5 H^A#fr{c<»A-5Ci:tcJ:0. ^□■feX^7— MJ y 

[0 12 1] yn-feX*-l-iJyS?©»#SB«D— ^ErOfi 
MtCT'D-feX^- h U y S?S»£E-r* tftaab»*«W-fc 

[0 12 2] «^*iii^J«SB*^O^C9«fegCW 
[0 12 3] «?9XBIft»JsfiiSB4:f(c|:S»t«Mr4affi 
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[0 12 4] $.tz*5&WI,Z&tl\i. yPt7A-hUy 

toi25] m<D&m<w&m mftonmoiMm i k 

i5HT«, *^yu>^fl^l 7©agCl 7 atA'^ 
U >^D3<ft 1 8©nflg&l 8 a©»ttft«iE=fttt£bfc 
*». uniri^^nsitl'ttK Mz-ifW&l 8 ate 

0&£W-T-5^igi!>-f3-R (^fc>t4>-5*5trrtf) xra^ io 

Tfc<fc<. dbSU 7 a££-Sft©f&8§i£i$*>;g$§i 

M*«+'Cf^iai]-3Tia», 09te*#r®R^©#itt<i:LTfc 

[0126] &fz. m&oimffiw&miz&^Tit. m% 

7i*-#tlft#, Ay^'J >yfiittl 7 £»]£]«# 

[0 12 7] ^tCtfbSB 1 7 aOHI10jBK(!)A#«|«iil^ 

[0 12 8] 0 2 5tti!bNl 7 SSgBtCBSH^glCDflgB 1 20 
7 aSRW-fcfc©"?**. £©*£-. &»J#££ii-r£> 
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[57] ABSTRACT 

A process cartridge detachably mountable to a main assem- 
bly of an electrophotographic image forming apparatus, 
wherein said main assembly includes a motor, a main 
assembly side gear for receiving driving force from said 
motor and a hole defined by twisted surfaces, said hole being 
substantially coaxial with said gear, said process cartridge 
includes an electrophotographic photosensitive drum; pro- 
' cess means actable on said photosensitive drum; a projection 
engageable with said twisted surfaces, said projection being 
provided at a longitudinal end of said photosensitive drum, 
wherein said projection is non-twisted, and when said main 
assembly side gear rotates with said hole and projection 
engaged with each other, rotational driving force is trans- 
mitted from said gear to said photosensitive drum through 
engagement between said hole and said projection; and a 
resilient member for urging said process cartridge in a 
longitudinal direction of said photosensitive drum when said 
process cartridge is mounted to the main assembly. 

81 Claims, 24 Drawing Sheets 
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__ W ^S^ ESS CARTRIDGE AND of a photosensitive drum, wherein the projection is not 

FORMING APPARATUS hole and projection engaged with each other, rotational 

FIELD OF THE INVENTION AND RE I . ATT D d ^ V "^ f ° TCC j S transmitted from ^ gear to the photosen- 

iinv^tniiuin AND RELATED 5 sltlve drum through engagement between the hole and the 

J ^ projection. 

The present invention relates to a process cartridge and an It is a further object of the present invention to provide a 

electrophotographic image forming apparatus. process cartridge and an electrophotographic image forming 

Here, the electrophotographic image forming apparatus apparatus wherein a projection is engageable with twisted 
forms an image on a recording material using an electro- 10 surfa ces, and the projection is provided at a longitudinal end 

photographic image formation process. Examples of the of . a photosensitive drum, wherein the projection is not 

electrophotographic image forming apparatus includes an twisted, and when a main assembly side gear rotates with the 

electrophotographic copying machine, an electrophoto- nole and Projection engaged with each other, rotational 

graphic printer (laser beam printer, LED printer or the like), driving force is transmitted from the gear to the photosen- 
a facsimile machine and a word processor or the like. ' 35 sitive drum through engagement between the hole and the 

The process cartridge contains integrally an electropho- Projection, and wherein the projection is not pulled by the 

tographic photosensitive member and charging means, e ". 

developing means or cleaning means, and is detachably 11 * a ^her object of the present invention to provide a 
mountable relative to a main assembly of the image forming 20 process cart ndge and an electrophotographic image forming 

apparatus. It may integrally contain the electrophotographic apparatus wherein when a process cartridge is mounted to 

photosensitive member and at least one of the charging ^ main assembly of the apparatus, the process cartridge is 

means, the developing means and the cleaning means. As correctly positioned in the longitudinal direction of the 

another example, it may contain the electrophotographic photosensitive drum. 

photosensitive member and at least the developing means. ^ 11 is a further object of the present invention to provide a 
In an electrophotographic image forming apparatus using process cartridge and an electrophotographic image forming 
an electrophotographic image forming process, the process apparatus wherein an elastic member is provided to urge the 
cartridge is used, which contains the electrophotographic process cartridge in the longitudinal direction of a photo- 
photosensitive member and process means actable on said sensitive drum when a process cartridge is mounted to a 
electrophotographic photosensitive member, and which is 30 main assembly of an apparatus. 

detachably mountable as a unit to a main assembly of the These and other objects, features and advantages of the 
image forming apparatus (process cartridge type). With this present invention will become more apparent upon a con- 
process cartridge type, the maintenance of the apparatus can sideration of the following description of the preferred 
be carried out in effect by the user without depending on a embodiments of the present invention taken in conjunction 
serviceman. Therefore, the process cartridge type is now 35 ^th the accompanying drawings, 
wiaely used in electrophotographic image forming appara- BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention is directed to a further improvement . HG - 1 fe a vertical section of an electrophotographic 

of such a process cartridge. una S e forming apparatus. 

A driving system for a photosensitive member in a 40 u m °' 2 A *? a ° r externaI perspective view of the apparatus 

process cartridge type, is disclosed in U.S. Pat. Nos. 4,829, unrated in FIG. 1. 

335 and 5,023,660. ' 3 is a cross-section of a process cartridge. 

FIG. 4 is an external perspective view of the omce«is 

SUMMARY OF THE INVENTION cartridge illustrated in FIG.? as seen fro* 7tot£%£ 

Accordingly, it is a principal object of the present inven- 45 direction - 

tion to provide a process cartridge and an electrophoto- I^G. 5 is the right-hand side view of the process cartridge 

graphic image forming apparatus wherein the rotation accu- illustrated in FIG. 3. 

racy of an electrophotographic photosensitive drum is HG. 6 is the left-hand side view of the process cartridge 

unproved. illustrated in FIG. 3. 

It is another object of the present invention to provide a 50 ^ G • 7 is an external perspective view of the process 

process cartridge and an electrophotographic image forming cartridge illustrated in FIG. 3, as seen from the top left 

apparatus wherein driving force is transmitted by abutment direction. 

between a projection and an edge of a hole. FIG. 8 is an external perspective view of the bottom left 

It is a further object of the present invention to provide a 55 side of m « process cartridge illustrated in FIG. 3. 

process cartridge and an electrophotographic image forming HG. 9 is an external perspective view of the process 

apparatus wherein engagement between a projection and a cartridge accommodating portion of the main assembly of 

hole is firm. the apparatus illustrated in FIG. 1. 

It is a further object of the present invention to provide a ^ G • 1° is an external perspective view of the process 

process cartridge and an electrophotographic image forming 60 cartr i d ge accommodating portion of the main assembly of 

apparatus wherein driving force is transmitted to an elec- me apparatus illustrated in FIG. 1. 

trophotographic photosensitive drum by engagement FIG. 11 is a vertical section of a photosensitive drum any 

between a nontwisted projection and a twisted hole. a driving mechanism for driving the photosensitive drum. 

It is a further object of the present invention to provide a FIG. 12 is a perspective view of a cleaning unit 

process cartridge and an electrophotographic image forming 65 FIG. 13 is a perspective view of an image developing unit 

apparatus wherein a projection is engageable with twisted FIG. 14 is a perspective view of a drum flange (driving 

surfaces, and the projection is provided at a longitudinal end force transmitting part) according to a first embodiment 
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FIG. 15 is a perspective view of a photosensitive drum 
according to Embodiment 1 of the present invention. 

FIG. 16 is a perspective view of a side shaft coupling 
portion of a process cartridge according to Embodiment 1 of 
the present invention. 

FIG. 17 is a perspective view of a shaft coupling used in 
the process cartridge and the main assembly of the electro- 
photographic image forming apparatus according to 
Embodiment 1 of the present invention. 

FIG. 18 is a cross-sectional view of a driving system 
provided in the main assembly of the electrophotographic 
image forming apparatus according to Embodiment 1 of the 
present invention. 

FIG. 19 is a perspective view of a shaft coupling member 
provided in the process cartridge and the shaft coupling 
member provided in the main assembly of the apparatus 
according to Embodiment 1 of the present invention. 

FIG. 20 is a perspective view of a coupling provided in the 
process cartridge and a shaft coupling member provided in 
the main assembly of the apparatus according to Embodi- 
ment 1 of the present invention. 

FIG. 21 is a longitudinal sectional view of a coupling 
portion and a cover of the main assembly of the apparatus 
according to Embodiment 1 of the present invention. 

FIG. 22 is a side view of a structure of a female coupling 
shaft according to an embodiment of the present invention. 

FIG. 23 is a side view showing the structure around the 
female coupling shaft when the process cartridge is mounted 
to or demounted from the main assembly of the apparatus 
according to Embodiment 1 of the present invention. 

FIGS. 24(a) and 24(b) are a sectional view taken along a 
plane perpendicular to the axis of the male coupling pro- 
jection and recess according to Embodiment 1 of the present 
invention. 

FIG. 25 is a perspective view of a male coupling projec- 
tion according to another embodiment of the present inven- 
tion. 

FIG. 26 is a perspective view of a male coupling projec- 
tion according to a further embodiment of the present 
invention. 

FIG. 27 is a perspective view of a male coupling projec- 
tion according to a further embodiment of the present 
invention. 

FIG. 28 is a sectional view showing a connecting state of 
the shaft coupling between the process cartridge and the 
main assembly of the apparatus. 

FIG. 29 is a perspective view of a male coupling projec- 
tion according to a further embodiment of the present 
invention. 

FIG. 30 is a side view wherein an elastic member for 
urging a process cartridge is provided in the main assembly 
of the apparatus. 

FIG. 31 is a side view wherein an elastic member for 
urging the process cartridge is provided in the process 
cartridge. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Hereinafter, the embodiments of the present invention 
will be described with reference to the drawings. 

Next, desirable embodiments of the present invention will 
be described. In the following description, the "width wise" 
direction of a process cartridge B means the direction in 
which the process cartridge B is installed into, or removed 
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from, the main assembly of an image forming apparatus, and 
coincides with the direction in which a recording medium is 
conveyed. The "lengthwise" direction of the process car- 
tridge B means a direction which is intersectional with 
(substantially perpendicular to) the direction in which the 
process cartridge B is installed into, or removed from, the 
main assembly 14. The lengthwise direction is parallel to the 
surface of the recording medium, and intersectional with 
(substantially perpendicular to) the direction in which the 
recording medium is conveyed. Further, the "left" or "right** 
means the left or right relative to the direction in which the 
recording medium is conveyed, as seen from above. 

FIG. 1 is an electrophotographic image for min g apparatus 
(laser beam printer) which embodies the present invention, 
depicting the general structure thereof; FIG. 2, an external 
perspective thereof; and FIGS. 3-8 are drawings of process 
cartridges which embody the present invention. More 
specifically, FIG. 3 is a cross-section of a process cartridge; 
FIG. 4, an external perspective view of the process cartridge; 
FIG. 5, a right-hand side view of the process cartridge; FIG. 
6, a left-hand side view of the process cartridge; FIG. 7, a 
perspective view of the process cartridge as seen from the 
top left direction; and FIG. 8 is a perspective view of the 
process cartridge as seen from the bottom left direction. In 
the following description, the "top" surface of the process 
cartridge B means the surface which faces upward when the 
process cartridge B is in the main assembly 14 of the image 
forming apparatus, and the "bottom" surface means 'the 
surface which faces downward. 
30 (Electrophotographic Image Forming Apparatus A and Pro- 
cess Cartridge B) 

First, referring to FIGS. 1 and 2, a laser beam printer A as 
an electrophotographic image forming apparatus which 
embodies the present invention will be described. FIG. 3 is 
35 a cross-section of a process cartridge which also embodies 
the present invention. 

Referring to FIG. 1, the laser beam printer A is an 
apparatus which forms an image on a recording medium (for 
example, recording sheet, OHP sheet, and fabric) through an 
40 electrophotographic image forming process. It forms a toner 
image on an electrophotographic photosensitive drum 
(hereinafter, photosensitive drum) in the form of a drum. 
More specifically, the photosensitive drum is charged with 
the use of a charging means, and a laser beam modulated 
45 with the image data of a target image is projected from an 
optical means onto the charged peripheral surface of the 
photosensitive drum, forming thereon a latent image in 
accordance with the image data. This latent image is devel- 
oped into a toner image by a developing means. Meanwhile, 
a recording medium 2 placed in a sheet feeding cassette 3a 
is reversed and conveyed by a pickup roller 3b, a conveyer 
roller pairs 3c and 3d, and register roller pair 3e, in syn- 
chronism with the toner formation. Then, voltage is applied 
to an image transferring roller 4 as a means for transferring 
the toner image formed on the photosensitive drum 7 of the 
process cartridge B, whereby the toner image is transferred 
onto the recording medium 2. Thereafter, the recording 
medium 2, onto which the toner image has been transferred, 
is conveyed to a fixing means 5 by guiding conveyer 3/. The 
60 fixing means 5 has a driving roller 5c, and a fixing roller 56 
containing a heater 5a, and applies heat and pressure to the 
recording medium 2 as the recording medium 2 is passed 
through the fixing means 5, so that the image having been 
transferred onto the recording medium 2 is fixed to the 
recording medium 2. Then, the recording medium 2 is 
conveyed farther, and is discharged into a delivery tray 6 
through a reversing path 3;, by discharging roller pairs 3g, 
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3h and 3L The delivery tray 6 is located at the top of the main 
assembly 14 of the image forming apparatus A. It should be 
noted here that a pivotable flapper 3k may be operated in 
coordination with a discharge roller pair 3m to discharge the 
recording medium 2 without passing it through the reversing 
path 3/. The pickup roller 3b, conveyer roller pairs 3c and 
3d, register roller pair 3e, guiding conveyer 3/, discharge 
roller pairs 3g 9 3h and 3/, and discharge roller pair 3m 
constitute a conveying means 3. 

Referring to FIGS. 3S, in the process cartridge B, on the 
other hand, the photosensitive drum 7 with a photosensitive 
layer le (FIG. 11) is rotated to uniformly charge its surface 
by applying voltage to the charging roller 8 as a photosen- 
sitive drum charging means. Then, a laser beam modulated 
with the image data is projected onto the photosensitive 
drum 7 from the optical system 1 through an exposure 
opening le, forming a latent image on the photosensitive 
drum 7. The thus formed latent image is developed with the 
use of toner and the developing means 9. More specifically, 
the charging roller 8 is disposed in contact with the photo- 
sensitive drum 7 to charge the photosensitive drum 7. It is 
rotated by the rotation of the photosensitive drum 7. The 
developing means 9 provides the peripheral surface area 
(area to be developed) of the photosensitive drum 7 with 
toner so that the latent image formed on the photosensitive 
drum 7 is developed. The optical system 1 comprises a laser 
diode la, a polygon mirror lb, a lens lc, and a deflective 
mirror Id (FIG. 1). 

In the developing means 9, the toner contained in a toner 
container 11A is delivered to a developing roller 9c by the 
rotation of a toner feeding member 9b. The developing roller 
9c contains a stationary magnet. It is also rotated so that a 
layer of toner with triboelectric charge is formed on the 
peripheral surface of the developing roller 9c. The image 
developing area of the photosensitive drum 7 is provided 
with the toner from this toner layer, the toner is transferred 
onto the peripheral surface of the photosensitive drum 7 in 
a manner to reflect the latent image, visualizing the latent 
image as a toner image. The developing blade 9d is a blade 
which regulates the amount of the toner adhered to the 
peripheral surface of the developing roller 9c and also 
triboelectrically charges the toner. Adjacent to the develop- 
ing roller 9e, a toner stirring member 9c is rotatively 
disposed to circulatively stir the toner within the image 
developing chamber. 

After the toner image formed on the photosensitive drum 
7 is transferred onto the recording medium 2 by applying 
voltage with polarity opposite to that of the toner image to 
the image transferring roller 4, the residual toner on the 
photosensitive drum 7 is removed by the cleaning means 10. 
The cleaning means 10 comprises an elastic cleaning blade 
10a disposed in contact with the photosensitive drum 7, and 
the toner remaining on the photosensitive drum 7 is scraped 
off by the elastic cleaning blade 10a, being collected into a 
waste toner collector 10b. 

The process cartridge B is formed in the following 
manner. First, a toner chamber frame 11, which comprises a 
toner container (toner storing portion) 11A for storing toner, 
is joined with an image developing chamber frame 12 which 
houses the image developing means 9 such as an image 
developing roller 9c, and then, a cleaning chamber frame 13, 
in which the photosensitive drum 7, the cleaning means 10 
such as the cleaning blade 10a, and the charging roller 8 are 
mounted, is joined with the preceding two frames 11 and 12 
to complete, the process cartridge B. The thus formed 
process cartridge B is removably installable into the main 
assembly 14 of the image forming apparatus A. 
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The process cartridge B is provided with an exposure 
opening through which a light beam modulated with image 
data is projected onto the photosensitive drum 7, and a 
transfer opening 13n through which the photosensitive drum 
5 7 opposes the recording medium 2. The exposure opening le 
is a part of the cleaning chamber frame 13, and the transfer 
opening 13n is located between the image developing cham- 
ber frame 12 and the cleaning chamber frame 13. 

Next, the structure of the housing of the process cartridge 

10 B in this embodiment will be described. 

The process cartridge in this embodiment is formed in the 
following manner. First the toner chamber frame 11 and the 
image developing chamber frame 12 are joined, and then, 
the cleaning chamber frame 13 is rotatively joined with the 

15 preceding two frames 11 and 12 to complete the housing. In 
this housing, the aforementioned photosensitive drum 7, 
charging roller 8, developing means 9, cleaning means 10, 
and the like, are mounted to complete the process cartridge 
B. The thus formed process cartridge B is removably install- 

20 able into the cartridge accommodating means provided in 
the main assembly 14 of an image forming apparatus. 
(Housing Structure of Process Cartridge B) 

As described above, the housing of the process cartridge 
B in this embodiment is formed by joining the toner chamber 

25 frame 11, the image developing chamber frame 12, and the 
cleaning chamber frame 13. Next, the structure of the thus 
formed housing will be described. 

Referring to FIGS. 3 and 20, in the toner chamber frame 
11, the toner feeding member 9b is rotatively mounted. In 

30 the image developing chamber frame 12, the image devel- 
oping roller 9c and the developing blade 9d are mounted, 
and adjacent to the developing roller 9c, the stirring member 
9c is rotatively mounted to circulatively stir the toner within 
the image developing chamber. Referring to FIGS. 3 and 19, 

35 in the image developing chamber frame 12, a rod antenna 9h 
is mounted, extending in the lengthwise direction of the 
developing roller 9c substantially in parallel to the devel- 
oping roller 9c. The toner chamber frame 11 and the devel- 
opment chamber frame 12, which are equipped in the 

40 above -described manner, are welded together (in this 
embodiment, by ultrasonic wave) to form a second frame 
which constitutes an image developing unit D (FIG. 13). 

The image developing unit of the process cartridge B is 
provided with a drum shutter assembly 18, which covers the 

45 photosensitive drum 7 to prevent it from being exposed to 
light for an extend period of time or from coming in contact 
with foreign objects when or after the process cartridge B is 
removed from the main assembly 14 of an image forming 
apparatus. 

50 Referring to FIG. 6, the drum shutter assembly 18 has a 
shutter cover 18a which covers or exposes the transfer 
opening 13/2 illustrated in FIG. 3, and linking members l%b 
and 18c which support the shutter cover 18. On the upstream 
side relative to the direction in which the recording medium 

55 2 is conveyed, one end of the right-hand side linking 
member 18c is fitted in a hole 40g of a developing means 
gear holder 40 as shown in FIGS. 4 and 5, and one end of 
the left-hand side linking member 18c is fitted in a boss lift 
of the bottom portion 116 of the toner chamber frame 11. 

60 The other ends of the left- and right-hand linking members 
18c are attached to the corresponding lengthwise ends of the 
shutter cover 18a, on the upstream side relative to the 
recording medium conveying direction. The linking member 
18c is made of metallic rod. Actually, the left- and right-hand 

65 linking members 18c are connected through the shutter 
cover 18a; in other words, the left- and right-hand linking 
members 18c are the left- and right-hand ends of a single 
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piece linking member 18c. The linking member 186 is 
provided only on one lengthwise end of the shutter cover 
18a. One end of the linking member 186 is attached to the 
shutter cover 18a, on the downstream side, relative to the 
recording medium conveying direction, of the position at 
which the linking member 18c is attached to the shutter 
cover 18a, and the other end of the linking member 186 is 
fitted around a dowel 12d of the image development cham- 
ber frame 12. The linking member 186 is formed of synthetic 
resin. 

The linking members ISb and 18c, which are different in 
length, form a four piece linkage structure in conjunction 
with the shutter cover 18a and the toner chamber frame 11. 
As the process cartridge B is inserted into an image forming 
apparatus, the portion 18cl of the linking member 18c, 
which projects away from the process cartridge B, comes in 
contact with the stationary contact member (unillustrated) 
provided on the lateral wall of the cartridge accommodating 
space S of the main assembly 14 of the image forming 
apparatus, and activates the drum shutter assembly 18 to 
open the shutter cover 18a. 

The drum shutter assembly 18, constituted of the shutter 
cover 18a and the linking members 186 and 18c, is loaded 
with the pressure from an unillustrated torsional coil spring 
fitted around a dowel 12a*. One end of the spring is anchored 
to the linking member 186, and the other end is anchored to 
the image developing chamber frame 12, so that the pressure 
is generated in the direction to cause the shutter cover 18a 
to cover the transfer opening 13/t 

Referring again to FIGS. 3 and 12, the cleaning means 
frame 13 is fitted with the photosensitive drum 7, the 
charging roller 8, and the various components of the clean- 
ing means 10, to form a first frame as a cleaning unit C (FIG. 
12). 

Then, the aforementioned image developing unit D and 
cleaning unit C are joined with the use of a joining member 
22, in a mutually pivotable manner, to complete the process 
cartridge B. More specifically, referring to FIG. 13, both 
lengthwise (axial direction of the developing roller 9c) ends 
of the image developing chamber frame 12 are provided 
with an arm portion 19, which is provided with a round hole 
20 which is in parallel to the developing roller 9c. On the 
other hand, a recessed portion 21 for accommodating the 
arm portion 19 is provided at each lengthwise end of the 
cleaning chamber frame (FIG. 12). The arm portion 19 is 
inserted in this recessed portion 21, and the joining member 
22 is pressed into the mounting hole 13e of the cleaning 
chamber frame 13, put through the hole 20 of the end portion 
of the arm portion 19, and pressed, farther, into the hole 13e 
of an partitioning wall 13r, so that the image developing unit 
D and the cleaning unit C are joined to be pivotable relative 
to each other about the joining member 22. In joining the 
image developing unit D and the cleaning unit C, a com- 
pression type coil spring 22a is placed between the two 
units, with one end of the coil spring being fitted around an 
unillustrated dowel erected from the base portion of the arm 
portion 19, and the other end being pressed against the top 
wall of the recessed portion 21 of the cleaning chamber 
frame 13. As a result, the image developing chamber frame 
12 is pressed downward to reliably keep the developing 
roller 9c pressed downward toward the photosensitive drum 
7. More specifically, referring to FIG. 13, a roller 9i having 
a diameter larger than that of the developing roller 9c is 
attached to each lengthwise end of the developing roller 9c, 
and this roller 9i is pressed on the photosensitive drum 7 to 
maintain a predetermined gap (approximately 300 fan) 
between the photosensitive drum 7 and the developing roller 
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9c. The top surface of the recessed portion 21 of the cleaning 
chamber frame 13 is slanted so that the compression type 
coil spring 22a is gradually compressed when the image 
developing unit D and the cleaning unit C are united. That 

5 is, the image developing unit D and the cleaning unit C are 
pivotable toward each other about the joining member 22, 
wherein the positional relationship (gap) between the 
peripheral surface of the photosensitive drum 7 and the 
peripheral surface of the developing roller 9c is precisely 

10 maintained by the elastic force of the compression type coil 
spring 22a. 

Since the compression type coil spring 22a is attached to 
the base portion of the arm portion 19 of the image devel- 
oping chamber frame 12, the elastic force of the compres- 

15 sion type coil spring 22a affects only the base portion of the 
arm portion 19. In a case in which the image developing 
chamber frame 12 is provided with a dedicated spring mount 
for the compression type coil spring 22a, the adjacencies of 
the spring seat must be reinforced to precisely maintain the 

20 predetermined gap between the photosensitive drum 7 and 
the developing roller 9c. However, with the placement of the 
compression type coil spring 22a in the above described 
manner, it is unnecessary to reinforce the adjacencies of the 
spring seat, that is, the adjacencies of the base portion of the 

25 arm portion 19 in the case of this embodiment, because the 
base portion of the arm portion 19 is inherently greater in 
strength and rigidity. 

The above described structure which holds together the 
cleaning chamber frame 13 and the image developing cham- 

30 ber frame 12 will be described later in more detail. 
(Structure of Process Cartridge B Guiding Means) 

Next, the means for guiding the process cartridge B when 
the process cartridge B is installed into, or removed from, 
the main assembly 14 of an image forming apparatus will be 

35 described. This guiding means is illustrated in FIGS. 9 and 
10. FIG. 9 is a perspective view of the left-hand side of the 
guiding means, as seen (in the direction of an arrow mark X) 
from the side from which the process cartridge B is installed 
into the main assembly 14 of the image forming apparatus 

40 A (as seen from the side of the image developing unit D 
side). FIG. 10 is a perspective view of the right-hand side of 
the same, as seen from the same side. 

Referring to FIGS. 4, 5, 6 and 7, each lengthwise end of 
the cleaning frame portion 13 is provided with means which 

45 serves as a guide when the process cartridge B is installed 
into, or removed from, the apparatus main assembly 14. This 
guiding means is constituted of a cylindrical guides 13aR 
and 13a L as a cartridge positioning guiding member, and 
rotation controlling guides 136R and 136L as means for 

50 controlling the attitude of the process cartridge B when the 
process cartridge B is installed or removed. 

As illustrated in FIG. 5, the cylindrical guide 13aR is a 
hollow cylindrical member. The rotation controlling guides 
136R is integrally formed together with the cylindrical guide 

55 13aR, and radially protrudes from the peripheral surface of 
the cylindrical guide 13aR. The cylindrical guide 13aR is 
provided with a mounting flange 13a Rl which is also 
integral with the cylindrical guide 13aR. Thus, the cylindri- 
cal guide 13aR, the rotation controlling guide 136R, and the 

60 mounting flange 13aRl constitute the right-hand side guid- 
ing member 13R, which is fixed to the cleaning chamber 
frame 13 with small screws put through the screw holes of 
the mounting flange 13aRl. With the right-hand side guid- 
ing member 13R being fixed to the cleaning chamber frame 

65 13, the rotation controlling guide 136R extends over the 
lateral wall of the developing means gear holder 40 fixed to 
the image developing chamber frame 12. 
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Referring to FIG. U, a drum shaft member is constituted As shown in the drawings, the guide members 116L and 
of a drum shaft portion la inclusive of a larger diameter 116R comprise guide portions 116a and 116c, and position- 
Sf^SJ & £ P 0 ? oa 29 and ? c y" ndr ?- ing grooves 1166 and U6d connected to the guide portions 

SSSSTErTlSM 0 ^ d T eter P° rtloI l7 a i IS «d 116c, respectively. The guide portions 116a a 

ntted in the hole 13*1 of the cleaning frame portion 13. The c 11*/- j- „ ^ . 6 r " , " 

flange portion 29 is engaged witha positSning pin 13c 5 ^ n ^t^^ dowDW ^ " ™ n ^ 
projecting from the side wall of the lengthwise end wall of * * ™ lhat ^ dkCCti ° n * 

the cleaning frame portion 13, being prevented from WmCb ^ cartridge B is inserted. Hie positioning 
rotating, and is fixed to the cleaning frame portion 13 with S^.°^ es l l™ and n6d nave a semicircular cross-section 
the use of small screws 13* The cylindrical guide 13aL Cb P erfectl y matches the cross-section of the cylindrical 

projects outward (toward front, that is, the direction perpen- 10 W** 6 ^ 13aL or 13flR of the process cartridge B. After the 
dicular to the page of FIG. 6). The aforementioned stationary process cartridge B is completely installed in the apparatus 
drum shaft 7a which rotatively supports a spur gear In fitted main assembly 14, the centers of semicircular cross-sections 
around the photosensitive drum 7 projects inwardly from the of tne positioning groove 1166 and 1164 coincide with the 
flange 29 (FIG. 11). The cylindrical guide 13aL and the lines of the cylindrical guides 13aL and 13aR, 

drum shaft la are coaxial. The flange 29, the cylindrical 15 respectively, of the process cartridge B, and hence, with the 
guide 13aL, and the drum shaft la, are integrally formed of axial une of the photosensitive drum 7. 
metallic material such as steel. The width of the guide portions 116a and 116c as seen 

Referring to FIG. 6, there is a rotation controlling guide from the direction in which the process cartridge B is 
136L slightly away from the cylindrical guide 13aL. It is installed or removed is wide enough to allow the cylindrical 
long and narrow, extending substantially in the radial direc- 20 guides 13aL and 13aR to ride on them with a reasonable 
tion of the cylindrical guide 13aL and also projecting amount of play. Therefore, the rotation controlling guide 
outward from the cleaning chamber frame 13. It is integrally 136L and 136R which are narrower than the diameter of the 
formed with the cleaning chamber frame 13. In order to cylindrical guide 13aLand 13aR naturally fit more loosely 
accommodate this rotation controlling guide 136L, the in the guide portions 116a and 116c than the cylindrical 
flange 29 is provided with a cutaway portion. The distance 25 guides 13aL and 13aR, respectively, yet their rotation is 
the rotation controlling guide 136L projects outward is such controlled by the guide portions 116a and 116c In other 
that its end surface is substantially even with the end surface words, when the process cartridge B is installed, the angle of 
of the cylmdncal guide 13aL. The rotation controlling guide the process cartridge B is kept within a predetermined range 
136L extends over the side wall of the developing roller After the process cartridge B is installed in the image 
bearing box 9v fixed to the image developing chamber frame 30 forming apparatus main assembly 14, the cylindrical guides 
12. As u i evident from the above description, the left-hand 13aL and 13aR of the process cartridge B are in engagement 
side guiding member 13L is constituted of two separate with the positioning grooves 1166 and 1164 of the guiding 
pieces: the metallic cylindrical guide 13aL and the rotation members 13L and 13R, and the left and right re^atory 
controlling guide 136L of synthetic resin. contact portions 13; located at the front portion, relative to 

Next, a regulatory contact portion 13/, which is a part of 35 the cartridge inserting direction, of the cleaning chamber 
the top surface of the cleaning chamber frame 13, will be frame 13 of the process cartridge B, are in contact with the 
described. In the following description of the regulatory fixed positioning members 26, respectively 
contact portion 13/, "top surface" means the surface which The weight distribution of the process cartridge B is such 

faces upward when the process cartridge B is in the main that when the line which coincides with the axial lines of the 
assembly 14 of an image forming apparatus. 40 cylindrical guide 13aL and 13aR is level, the image devel- 

Refemng to FIGS. 4-7, two portions 13; of the top oping unit D side of the process cartridge B generates a 
surface 13* of the cleaning unit C, which are the portions larger moment about this line than the cleaning unit C side 
right next to the right and left front corners 13p and 13<y, The process cartridge B is installed into the image form- 

re Jru C u 0 directlon P er Pendicular to the direction in ing apparatus main assembly 14 in the following manner 
which the process cartridge B is inserted, constitute the 45 First, the cylindrical guides 13aL and 13aR of the process 
regulatory contact portions 13;, which regulate the position cartridge B are inserted into the guide portion 116a and 
and attitude of the process cartridge B when the cartridge B 116c, respectively, of the cartridge accommodating portion 
is installed into the main assembly 14. In other words, when in the image forming apparatus main assembly 14 bv 
the process cartridge B is installed into the main assembly grasping the recessed portion 17 and ribbed portion 11c of 
14, the regulatory contact portion 13; comes in contact with 50 the process cartridge B with one hand, and the rotation 
the fixed contact member 25 provided in the main assembly controlling guides 136L and 136R are also inserted into the 
14 of an image forming apparatus (FIGS. 9 and 10), and guide portions 116a and 116c, tilting downward the front 
regulates the rotation of the process cartridge B about the portion, relative to the inserting direction, of the process 
cylindrical guide 13aR and 13aL. cartridge B. Then, the process cartridge B is inserted farther 

Next, the guiding means on the main assembly side 14 55 with the cylindrical guides 13aL and 13aR and the rotation 
will be described Referring to FIG. 1, as the lid 35 of the controlling guides 136L and 136R of the process cartridge B 
mam assembly 14 of an image forming apparatus is pivot- following the guide portions 116a and 116c, respectively 
aUy opened about a supporting point 35a in the counter- until the cylindrical guides 13aL and 13aR reach the posi- 
clockwise direcuon, the top portion of the main assembly 14 turning grooves 1166 and U6d of the image forming appa- 
is exposed, and the process cartridge accommodating por- 60 ratus main assembly 14. Then, the cylindrical guides 13aL 
uon appears as illustrated in FIGS. 9 and 10. The left and and 13aR become seated in the positioning grooves 1166 
right internal walls of the image forming apparatus main and 116a-, respectively, due to the weight of the process 
assembly 14, relative to the direction in which the process cartridge B itself; the cylindrical guides 13aL and 13aR of 
%£Fmr o^^fi^r^^ ^ ^ d \ mcm ^ s ^e process cartridge B are accurately positioned relative to 
116L (FIG. ,9) and 116R (FIG. 10), respectively, which 65 the positioning grooves 1166 and 116o\ In this condition, the 
extend diagonally downward from the side opposite to the line which coincides with the axial lines of the cylindrical 
supporting point 35a. guides 13aL and 13aR also coincides with the axial line of 
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the photosensitive drum 7, and therefore, the photosensitive 11; and FIG. 17 is an illustration of a relation between the 

drum 7 is reasonably accurately positioned relative to the male coupling shaft 17 (provided in the process cartridge B) 

image forming apparatus main assembly 14. It should be as the shaft coupling member and the female coupling shaft 

noted here that the final positioning of the photosensitive 18 (provision in the main assembly 13). 

drum 7 relative to the image forming apparatus main assem- 5 As shown in FIG. 11 and FIG. 15 to FIG. 17, a process 

bly 14 occurs at the same time as the coupling between the cartridge shaft coupling means is provided at one longitu- 

two is completed. dinal end of the photosensitive drum 7 mounted to the 

Also in this condition, there is a slight gap between the process cartridge B. The shaft coupling means is in the form 

stationary positioning member 26 of the image forming of a male coupling shaft 17 (circular column configuration) 

apparatus main assembly 14 and the regulatory contact 10 on a drum flange 16 fixed to one end of the photosensitive 

portion 13/ of the process cartridge B. At this point of time, drum 7, and has a projection 17a formed at a free end of the 

the process cartridge B is released from the hand. Then, the male coupling shaft 17. The male coupling shaft 17 is 

process cartridge B rotates about the cylindrical guides 13aL engaged in a bearing 24 and shaft reception 24a as a drum 

and 13aR in the direction to lower the image developing unit shaft. In this example, the drum flange 16, male coupling 

D side and raise the cleaning unit C side until the regulatory 15 shaft 17 and the projection 17a are integrally formed. The 

contact portions 13/ of the process cartridge B come in drum flange 16 is integrally provided with a helical drum 

contact with the corresponding stationary positioning mem- gear 16a to transmit the driving force to the developing 

bers 26. As a result, the process cartridge B is accurately roller lOd in the process cartridge B. Therefore, as shown in 

positioned relative to the image forming apparatus main FIG. 14, the drum flange 16 is an integrally molded product 

assembly 14. Thereafter, the lid 35 is closed by rotating it 20 of plastic resin material having a helical gear 16a, coupling 

clockwise about the supporting point 35a. male shaft 17, and the projection 17a and the engaging 

In order to remove the process cartridge B from the member 166, which will be described hereinafter, to con- 
apparatus main assembly. 14, the above described steps are stitute a driving force transmitting part having a function of 
carried out in reverse. More specifically, first, the lid 35 of transmitting a driving force. 

the apparatus main assembly 14 is opened, and the process 25 The projection 17a has a configuration of a non-twisted 
cartridge Bis pulled upward by grasping the aforementioned prism, and more particularly, it has a cross-section of a 
top and bottom ribbed portions 11c, that is, the handhold substantially equilateral triangle, and the recess 18a engage- 
portions, of the process cartridge by hand. Then, the cylin- able with the projection 17a, is a twisted hole having a 
drical guides 13aL and 13aR of the process cartridge B section of a substantially equilateral triangle. The recess 18a 
rotate in the positioning grooves 1165 and 116a* of the 30 rotates integrally with a large gear 34 provided in the main 
apparatus main assembly 14. As a result, the regulatory assembly 13 of the apparatus. With the structure of this 
contact portions 13/ of the process cartridge B separate from embodiment, the process cartridge B is mounted to the main 
the corresponding stationary positioning member 26. Next, assembly 13, and the projection 17a and the recess 18a of 
the process cartridge B is pulled more. Then, the cylindrical the main assembly 13 are brought into engagement with 
guides 13aL and 13aR come out of the positioning grooves 35 each other. When the rotating force is transmitted from the 
1166 and 116^, and move into the guide portions 116a and recess 18a to the projection 17a, the edge lines of "the 
116c of the guiding members U6L and 11 6 R, respectively, equilateral triangular prism of the projection 17a are con- 
fixed to the apparatus main assembly 14. In this condition, tacted to the edge 18al of the equilateral triangle of the 
the process cartridge B is pulled more. Then, the cylindrical recess 18a at the entrance. Therefore, the axes are substan- 
guides 13aL and 13aR and the rotation controlling guides 40 tially aligned (FIGS. 24, 28). As described in the foregoing, 
136L and 136R of the process cartridge B slide diagonally by a leaf spring 41 provided on the apparatus guiding 
upward through the guide portions 116a and 116c of the member 15 of the main assembly 13, the process cartridge 
apparatus main assembly 14, with the angle of the process B is urged toward the driving side in the axial direction of 
cartridge B being controlled so that the process cartridge B the photosensitive drum 7. Thus, the photosensitive drum 7 
can be completely moved out of the apparatus main assem- 45 integral with the projection 17a is stably and correctly 
bly 14 without making contact with the portions other than positioned both in the longitudinal direction and radial 
the guide portions 116a and 116c. direction in the main assembly 13. The leaf spring 41 is not 

Referring to FIG. 12, the spur gear 7n is fitted around one inevitable, 

of the lengthwise ends of the photosensitive drum 7, which The position of a cross-section of a three dimensional 

is the end opposite to where the helical drum gear 7/ is fitted. 50 member is stably determined by three contact points in a 

As the process cartridge B is inserted into the apparatus main plane perpendicular to the axis thereof, theoretically. When 

assembly 14, the spur gear In meshes with a gear the contact positions 17al of the projections 17a are at 

(unillustrated) coaxial with the image transferring roller 4 apexes of a substantially equilateral triangle in the plane, and 

located in the apparatus main assembly, and transmits from the cross-sectional configuration of the recess 18a is a 

the process cartridge B to the transferring roller 4 the driving 55 substantially equilateral triangle, then the contact portions 

force which rotates the transferring roller 4. 17al of the projection 17a are contacted to the entrance 

(Coupling and Driving Structure) edges 18al of the equilateral triangle of the recess 18a under 

The description will be made as to the structure of the the same conditions. Therefore, the changes of the contact 

shaft coupling apparatus which is a drive transmission points and the rotation non-uniformity of the coupling 

mechanism from the main assembly of the image forming 60 driving due to the load variation during the rotation of the 

apparatus to the process cartridge. process cartridge B are minimized, thus improving the 

FIG. 14 is a perspective view of a drum flange 16 as a rotation accuracy of the photosensitive drum 7. 

driving force transmission part integral with the male cou- FIG. 28 shows an engagement state between the projec- 

pling shaft 17; FIG. 15 is a partly sectional perspective view tion 17a and the recess 18a. As shown in FIG. 28, when the 

of the photosensitive drum 7 mounted to the drum flange 16; 65 driving force is transmitted from the recess 18a to the 

FIG. 16 is an enlarged perspective view around the male projection 17a, the neighborhood 17o3 of the base portion of 

coupling shaft 17 of the process cartridge B shown in FIG. the projection 17a (portion closer to the shaft portion 17 than 
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the free end 17o2) is contacted to the corner portion (edge) 
18a4 of the inlet 18o3 of the recess 18a. The projection 17a 
is not contacted to the inclined surface 18al of the recess 
18a. In this manner, the triangular prism 17a is engaged with 
the recess (hole) 18a, and the hole 18a is rotated. Then, the 
base portion 17o3 of the triangular prism 17a is contacted to 
the corner portion 18a4 of the entrance 18a3 to the hole 18a 
so that the position thereof relative to the hole is determined. 
Since the base portion has a strength higher than the other 
portion, the triangular prism (projection) does not deform. 
The corner portion of the triangular prism and/or the corner 
portion of the entrance to the hole is locally deformed so that 
corner portion bites into the inner surface of the hole. 
Therefore, the coupling between the recess and the hole is 
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boss 24a is slightly raised from the groove ISd (approx. 
0.3-1.0), wherein the gap between the boss 24a and the main 
assembly guide portion 15c (U groove ISd) is smaller than 
the radial gap between the male coupling projection 17a and 
5 the recess 18a. Therefore, the engagement between the male 
coupling projection 17a and the recess 18a is enabled in the 
state in which the process cartridge B is mounted to the 
process cartridge B. A recess 18a is provided at a rear part 
of the groove 116d. The configuration of the boss 24a is not 
io limited to the cylindrical shape of this embodiment, and it is 
not inevitably complete cylindrical but may be part- 
cylindrical provided that it can be guided by the guide 
portion 116c and can be supported by the groove U6a\ In 
this embodiment, the cylindrical boss 24a and the bearing 24 



coupling parts are of plastic resin material. 

The male coupling shaft 17 and the projection 17a are 
provided on the drum flange 16 such that when the drum 
flange 16 is mounted to one end of the photosensitive drum 
7, they are coaxial with the photosensitive drum 7. Desig- 
nated by 16b is an engaging portion, engageable with the 
inner surface of the drum cylinder 7a. The fixing of the drum 
flange 16 to the photosensitive drum 7, may be accom- 
plished by crimping or bonding. The circumference of the 



integrally molded, and it is threaded (unshown) to the 
cleaning frame 12c (FIG. 11), but this is not inevitable, and 
the bearing 24 and boss 24a may be separate members. 
In this embodiment, the drum flange 25 is engaged with 
20 the drum shaft Id provided in the cleaning frame 12c (FIG. 
11), and the male coupling shaft 17 is engaged with the inner 
surface of the bearing 24 provided in the cleaning frame 12c; 
and in this state, the photosensitive drum 7 is mounted to the 

A dnim flange' * is flxed to the other side of th e ^ttt^Z'SEZZZZt 
^ot^tivedmm7. Aspurgear25feisintegraU y molded cleaning frame 12c. This is done of Ee 

w,th the drum flange 25 The drum flange 25 is rotatably mounting tolerance. This is not mevitable and the photo 

^hen L tZSSSJf'H • , , . sample, the positioning of the photosensUWe S Z 

it cartridge B is mounted o the main the axial direction, which will be described hereinafter is 

assembly 13, the cylindrical guide 13aL coaxial with the usable) "creinaner is 

ow.Z? ^ f^^^h thcy shaped groove 116fe On the other hand, the main assembly 14 of the imaee 

2ft,?™ ^r 6 ^^-^ and 1| Kco ^ c « y /° Sitioned ' 35 fonniD S *PP aratus » Prided with a main a^mbly^oV 

arrfmespurgear256moldedmte^ywithm C dnimflange shaft coupling apparatus. The main assembly side shaft 

25 is engaged with a gear (unshown) for transmitting the coupling apparatus has a female coupUnTshafi 18 fcircX 

driving force to the transfer rofler 4. column coSiguration) at a positton whe^ ,te ax£ ZfZ 

Around the projection 17a of the male coupling shaft 17 photosensitive drum and the rotation a^Hoarial when 

of the process cartridge B, there is provided a hollow 40 it is in engagement with me proce^ar^dS^dl^ 

cylindrical boss 24a concentric with the male shaft 17 in the coupline member and mt»t«i ThTf.™ i i ■ u r 

cleaning fame 12c (FIGS. 4, 11 and 16). When the process 3£KK hS U is t ££^?lZ?£ 

assembly ; the male coupling projection 17a is protected by photosensitive drum 7. The female coupline shaft 18 
Uie boss 24a, and merefore, the liabaity of damage thereto 45 projected from a lateral end of the H^ffiS 52 centel 

or deformation therenf is mfiimri TTmc ,nkroi; An — _r • r , _ B B ^ * L lAJC «;nier 



or deformation thereof is reduced. Thus, the vibration or 
wobbles during the coupling driving operation due to the 
damage of the projection 17a, can be avoided. 

Examples of the material of the drum flanges 16 and 25, 
the shaft 17 and the projection 17a include polyacetal, 
polycarbonate, polyamide, polybutyleneterephthalate or 
another resin material. Other materials are usable and can be 
selected properly by one skilled in the art. 

The boss 24a also functions as a cylindrical guide 13aR 
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of rotation of the large gear 34. In this embodiment, the large 
gear 34 and the female coupling shaft 18 are integrally 
produced by a mold. 

The large gear 34 provided in the main assembly 13 is a 
helical gear. When the helical gear receives the driving force 
from the small gear 20 in the form of a helical fixed to the 
shaft 30a of the motor 30 shown in FIGS. 11, 18, a thrust 
force tending to move the female coupling shaft 18 toward 
the male shaft 17 is produced due to the inclination direction 



f«r tu~ . . , „ . . : J ; *> , LAJa1 ^ ^ ua11 a ' ^ proaucea aue io tne inclination direction 

for the ; Process c artndge B when it is mounted to the main 55 and the angle of the teeth. Thus, when the motor 30 is cSven 
assembly 14. When the nrocess cartridae. R i« mm, n^tnth. p~ : ? ... , ' UW V UC moior ju is anven 



assembly 14. When the process cartridge B is mounted to the 
main assembly, the boss 24a and the main assembly side 
guide portion 15c are abutted, and the boss 24a functions as 
a guiding member for the mounting of the process cartridge 
B to the mounting position, thus facilitating the mounting- 
and-demounting of the process cartridge B relative to the 
main assembly 13 of the apparatus. When the process 
cartridge B has been mounted to the mounting position, said 
boss 24a is supported by the U groove 116a" which is a recess 



for image formation, the female coupling shaft 18 is moved 
toward the male shaft 17 also by the thrust to assist the 
engagement between the recess 18a and the projection 17a. 
The recess 18a is formed at the free end of the female 
coupling shaft 18 and at the center of rotation of the female 
coupling shaft 18. 

In this embodiment, the driving force is transmitted 
directly from the small gear 20 fixed to the motor shaft 30a 
to the large gear 34, but this is not inevitable, and the use 
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(Interrelating Device Between Openable Cover and Shaft 
Coupling) 

Referring to FIGS. 21 to 23, a structure for engaging the 
recess 18a and the projection 17a in interrelation with 
closing operation of the openable cover 35 is shown. 

As shown in FIG. 23, the large gear 34 is between the a 
side plate 66 and the side plate 67 in the main assembly 14, 
and the female coupling shaft IS coaxiaUy integral with the 
large gear 34 is rotatably supported by the side plates 67 and 
66. An outer cam 63 and an inner cam 64 are closely inserted 
into between the large gear 34 and the side plate 66. The 
inner cam 64 is fixed to the side plate 66, and the outer cam 
63 is rotatably engaged with the female coupling shaft 18. 
The surfaces of the outer cam 63 and the inner cam 64 which 
are substantially perpendicular to the axial direction and 
which are faced to each other, are cam surfaces, and are 
screw surfaces coaxial with the female coupling shaft 18 and 
are contacted to each other. Between the large gear 34 and 
the side plate 67, a compression coil spring 68 is compressed 
and fitted around the female coupling shaft 18. 

As shown in FIG. 21, an arm 63a is extended from an 
outer periphery of the outer cam 63 in a radial direction, and 
an end of the arm 63a is coupled with an end of a link 65 by 
pins 65a and 656 at a position opposite from the opening 
side when the openable cover 35 is closed. 
• FIG. 22 is a view as seen from the right side in FIG. 21. 
When the openable cover 35 is closed, the link 65, outer cam 
63 and the like are at the positions shown in the Figure, 
where the male coupling projection 17a and the recess 18a 
are engaged so that driving force can be transmitted from the 
large gear 34 to the photosensitive drum 7. When the 
openable cover 35 is opened, the pin 65a is rotated upward 
about the shaft 35a, so that arm 63a is pulled up through the 
link 65, and the outer cam 63 is rotated; thus, relative sliding 
motion is caused between the outer cam 63 and the inner 
cam 64 to move the large gear 34 away from the photosen- 
sitive drum 7. At this time, the large gear 34 is pushed by the 
outer cam 63, and is moved against the compression coil 
spring 68 mounted between the side plate 67 and the large 
gear 34, by which the female coupling recess 18a is disen- 
gaged from the male coupling projection 17a as shown in 
FIG. 23 to release the coupling to bring the process cartridge 
B into demountable state. 

On the contrary, when the openable cover 35 is closed, the 
pin 65a connecting the link 65 with the openable cover 35, 
is rotated downward about the shaft 35a. The link 65 is 
moved downward to push the arm 63 down, so that outer 
cam 63 is rotated in the opposite direction and is pushed by 
the compression coil spring 68. By this, the large gear 34 is 
moved to the left by the spring 68 from a position shown in 
FIG. 23 to a position shown in FIG. 22, so that large gear 34 
is set again at a position of FIG. 22, and the female coupling 
recess 18a is engaged with the male coupling projection 17a 
to re-establish a drive transmittable state. Thus, the 
demountable state and the drive transmittable state of the 
process cartridge B are established in response to opening 
and closing of the openable cover 35. When the outer cam 
63 is rotated in the opposite direction by the closing of the 
openable cover 35 to move the large gear 34 to the left from 
the position of FIG. 23, the female coupling shaft 18 and the 
end surface of the male coupling shaft 17 may be abutted to 
each other so that male coupling projection 17a and the 
female coupling recess 18a may not be engaged with each 
other. However, they will be brought into engagement as 
soon as starting of the image forming apparatus A, as will be 
described hereinafter. 

Thus, in this embodiment, when the process cartridge B is 
mounted to or demounted from the main assembly 14 of the 
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apparatus, the openable cover 35 is opened. In interrelation 
with the opening and closing of the openable cover 35, the 
female coupling recess 18a is moved in the horizontal 
direction (the direction of arrow j). When the process 
5 cartridge B is mounted to or demounted from the main 
assembly 14, the coupling (17a, 18a) of the main assembly 
14 and the process cartridge B are not to be engaged. And, 
they should not be engaged. Thus, the mounting-and- 
demounting of the process cartridge B relative to the main 

J0 assembly 14 can be carried out smoothly. In this example, 
the female coupling recess 18a is urged toward the process 
cartridge B by the large gear 34 being urged by the com- 
pression coil spring 68. When the male coupling projection 
17a and the recess 18a are to be brought into engagement, 
they may be abutted to each other, and therefore, they are not 

15 properly engaged. When, however, the motor 30 is first 
rotated after the process cartridge B is mounted to the main 
assembly 14, the female coupling recess 18a is rotated, by 
which they are instantaneously brought into engagement. 
(Male Coupling Shaft and Female Shaft) 

20 The function of the projection 17a and the recess 18a in 
the shaft coupling mechanism, will be described. 

The female coupling shaft 18 provided in the main 
assembly 14 is supported so as to be movable in the axial 
direction but not in the radial direction. The process car- 

25 tridge B is mounted to the main assembly 14 for movement 
in the radial direction of the photosensitive drum 7. 

When the process cartridge B is mounted to the main 
assembly 13 of the apparatus, a cylindrical guide 13aL 
coaxial with the drum shaft 7d (FIG. 11) supporting the 

30 drum flange 25 mounted to the other longitudinal end of the 
photosensitive drum 7, enters the U groove 1166 (FIG. 9) in 
the receptor portion of the main assembly 14 without gap 
and is correctly positioned, and the spur gear 256 molded 
integrally with the drum flange 25 is brought into meshing 

35 engagement with a gear (unshown) for transmitting the 
driving force to the transfer roller 4. On the other hand, at 
one longitudinal end (driving side) of the photosensitive 
drum 7, a boss 24a formed on the cleaning frame 13, is 
supported by U groove 11 6d provided in the main assembly 

40 14. 

By closing the openable cover 35, the female coupling 
shaft 18 moves toward the male coupling shaft 17, and if the 
phases are aligned between the projection 17a and the recess 
18a, the recess 18a engages with the projection 17a in the 

45 axial direction. At this time, if the phases are not aligned, the 
end surface 17a2 of the male coupling shaft 17 abuts the end 
surface of the female coupling shaft 18 and is pushed by the 
spring force of the compression coil spring 68. 

Then, the driving side shaft coupling member operates as 

50 follows. 

When the driving motor 30 is rotated, the female coupling 
shaft 18 is advanced by the spring force of the compression 
coil spring 68 when the phases are aligned between the 
projection 17a and the recess 18a (the phase alignment is 
55 reached at each 120° rotation in this embodiment), so that 
they are engaged with each other, and the rotating force is 
transmitted from the main assembly 14 to the process 
cartridge B. 

The projection 17a smoothly enters the recess 18a upon 
60 the engagement of the shaft coupling with a gap, because the 
section of the recess 18a (substantially equilateral triangle) 
is larger than the projection 17a, as shown in FIG. 24(a). 
Thus, static positioning accuracy between the male coupling 
shaft 17 and the female coupling shaft 18 is not required to 
65 be strict, but may be rough. 

In this embodiment, the projection length of the above- 
described cylindrical boss 24a is larger than the projection 
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length of the projection 17a (FIG. U). When the projection an image of a recording material 2, said apparatus compris- 

17a and the recess 18a are engaged, the inner surface of the ing a motor 30, a large gear 34 for receiving driving force 

cylindrical boss 24a is engaged with the outer peripheral from the motor 30, a recess 18a in the form of a hole of 

surface of the female coupling shaft 18 to function as a guide prism configuration integrally rotatable with the large gear 

for the engagement therebetween. 5 34, said hole being at the center portion of the large gear 34. 

When the female coupling shaft 18 is rotated after the Said process cartridge B includes an electrophotographic 

projection 17a enters the recess 18a, upon the image photosensitive drum 7, process means actable on the elec- 

formation, the edge 18al at the entrance of the recess ISa trophotographic photosensitive drum 7 (charging roller 8 

and the contact portion 17al of the projection 17a are developing roller MM cleaning blade 11a), a projection 17a 
abutted to permit driving force transmission. At this time, 10 engageable with the recess 18a and contactable to an inner 

the male coupling shaft 17 moves instantaneously so that surface thereof, wherein when the process cartridge B is 

edge 18al at the entrance of the recess 18a and the contact mounted to the main assembly 14 of the apparatus, and the 

portion 17al of the projection 17a are contacted uniformly large gear 34 is rotated with the process cartridge B being in 

(from the state shown in FIG. 24(a) to the state shown in engagement with the recess 18a, the rotating force is trans- 
FIG. 24(b)). Since the contact portion 17al exists at each of 15 mitted from the large gear 34 to the electrophotographic 

apex points of a substantially equilateral triangle photosensitive drum 7 with the male coupling shaft 17 and 

configuration, the male coupling shaft 17 and the female the female shaft 18 being substantially axially aligned, 
shaft 18 become coaxial when the contact force becomes The projection 17a is projected from a free end of a male 

substantially uniform. More particularly, immediately after coupling shaft 17 projected outwardly from the center of 

the projection 17a enters the recess 18a, the center XI of the 20 rotation of the photosensitive drum 7 in the longitudinal 

projection 17a and the center X2 of the recess 18a are not direction of the photosensitive drum 7. Here the male 

aligned (FIG. 24(a)). When the recess 18a starts to rotate, coupling shaft 17 functions to rotatably support' the photo- 

the inner side thereof is contacted to the three contact sensitive drum 7 on the cle anin g frame 12c 
portions 17al of the projection 17a, then the centers XI, X2 The male coupling shaft 17 is provided at the center of the 

are substantially aligned (FIG. 24(6)). 25 helical gear 16a on one side of the gear, and opposite side 

With such a structure, an automatic axial alignment is of the helical gear 16a is provided with an engaging portion 
earned out between the male coupling shaft 17 and the 166 for engagement with an inner surface of the electro- 
female shaft 18 upon the operation of the motor 30. By the photographic photosensitive drum 7. The projection 17a, 
transmission of the driving force to the photosensitive drum male coupling projection 17, helical gear 16a and the 
7, a rotating force is applied to the process cartridge B. By 30 engaging portion 166 are integrally molded from a resin 
this, an abutment (portion) 13; (FIGS. 4, 7) provided at an material. 

upper surface of the cleaning frame 13 of the process There is provided a cylindrical boss 24a enclosing the 

cartridge B is abutted to an abutment portion 26 (FIGS. 9, projection 17a or an arcuate configuration boss extended 

10) fixedly provided in the main assembly 14, so that along a part of the projection 17a. The boss 24a functions to 

process cartridge B is correctly positioned relative to the 35 impart a relative movement between the recess 18a and the 

main assembly 14. projection 17a to function as a cylindrical guide 9aR for the 

When the driving force is not transmitted (when the image engagement therebetween, 
forrning operation is not carried out), a gap is produced More specific embodiments will be described. The mod- 

between the image forming apparatus and the recess 18a in ule of the large gear 34 of the main assembly 14 of the 

the radial direction, the engagement and disengagement of 40 apparatus is 0.4-O.7. Hie dedendum diameter of the large 

the shaft coupling and the mounting-and-demounting of the gear 34 is approx. 30 mm-150 mm, and the teeth number of 

process cartridge B relative to the main assembly 14 are the large gear 34 is approx. 40-400. The figures may be 

easy. When the driving is effected, the urging force is properly selected by one skilled in the art in consideration of 

provided with stabilization, so that play or vibration there the space in the main assembly 14, the desired quality of the 

can be suppressed 45 image. The figures are not limiting. In this embodiment, the 

In this embodiment, the male coupling projection and module of the large gear 34 is 0.5, the dedendum diameter 

recess have substantially equilateral triangle shapes, but the is approx. 100, and the teeth number is 200. 
same effects can be provided when they are substantially The positioning of the process cartridge B relative to the 

regular polygonal configuration, and the projection has main assembly 14 during the image formation (driving 

contact points corresponding to the configuration of the 50 transmission) is summarized as follows, 
female coupling recess. Substantially regular polygonal con- The process cartridge B is positioned in the longitudinal 

figuration is desirable since then the positioning can be direction by the engagement of the cartridge frame to the 

effected with high precision, but this is not limiting, and cartridge mounting portion of the main assembly 14 when it 

another polygonal shape is usable if configuration is such is mounted to the main assembly 14. In the perpendicular 

that axial alignment is established with axial force. 55 direction, the cylindrical guide 13aL is snugly fitted in the U 

When the male coupling projection and the recess are groove 1166 so that it is correctly positioned in that direc- 
compared, the projection is naturally easily damaged and the tion. On the other hand, the boss 24a is simply supported in 
strength of the projection is poorer than the recess. In view the U groove 1166 in the receptor portion. During the image 
of this, this embodiment is such that male coupling projec- formation operation, (drive transmission), the process car- 
rion is provided in the exchangeable process cartridge B, and 60 tridge B is positioned such that projection 17a and the recess 
the female coupling recess is provided in the main assembly 18a are engaged with each other and are axially aligned. At 
14 of the image forming apparatus which is required to have this time, the boss 24a is away from the groove 116o\ When 
a higher durability than the process cartridge. the openable cover 35 of the main assembly is closed, the 

Taking a process cartridge B as an example, this embodi- female coupling shaft 18 is moved toward the male shaft 17. 

ment is summarized as follows. The process cartridge B is 65 When the main assembly motor 30 is rotated, the projection 

detachably mountable relative to a main assembly 14 of an 17a and the recess 18a are engaged with axial alignment 

electrophotographic image forming apparatus A for forming therebetween, and in the axial direction, the process car- 
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tridge B is positioned by the U groove lSd at one end of the spring 41 to one side plate of the cleaning frame 12c and the 

photosensitive drum 7 and by a rotating recess 18a at the other side plate of the cleaning frame 12c, the mounting 

other end. The photosensitive drum 7 is movable in its guiding member 116 is contacted to the other side plate, 

longitudinal direction (by approx. 0.1 mm-1.0 mm) in since then the force applied by the leaf spring 41 to the 

consideration of an assembling tolerance. When the photo- 5 process cartridge B is not eccentric. The mounting guiding 

sensitive drum 7 is supported for longitudinal movement, member 116 may be abutted to the other side plate at a large 

the axial direction thereof is determinated relative to the area - 

cleaning frame 12c, as described in the foregoing. The After ^ P roce ss cartridge B is mounted to the cartridge 

process cartridge B is mounted to the main assembly, for mounting portion of the main assembly 14, the cartridge side 

movement (by approx. 0.1 mm-3 mm) relative to a plate 10 shaft couphng member and the mam assembly side shaft 

(mounting guide portions 15a, 15c) of the main assembly in ™ uphng member , of < *PP.« atus ^ engaged with each 

view of fce assembling tolerance, and is moved in the radial £"£?5f £ H^lTLTT ^ 

. r . . * ' _ cover 35, as will be described hereinafter, 

direction of the photosensitive drum 7. According to this embodiment, the leaf spring 41 urges 

During the image formation operation, the process car- ihc cleamng frame Uc which is a frame supporting the 

tridge B receives a rotational force in the rotational direction is photosensitive drum 7. Therefore, no other member is used 

of the photosensitive drum 7, by which the abutment portion f or me positioning so that assembling accuracy of the frame 

13; of the process cartridge B is abutted to a fixing member 0 r the like is not influenced. The side plate of the cleaning 

26 functioning as an abutment in the main assembly 14. frame 12c is urged adjacent the cylindrical guide 13aL 

Accordingly, the process cartridge B is correctly posi- provided at the side opposite from the supporting, position- 

tioned relative to the main assembly 14 of the apparatus in 20 ing and driving side for the process cartridge B. The driving 

both the longitudinal direction and the radial direction side bearing 24 is raised from the U groove 116a' at the 

during the image formation operation. driving side while the cylindrical guide 13aL is supported in 

(Positioning of Process Cartridge in the Longitudinal the U groove 1166 provided at the side opposite from the 

Direction) driving side, so that axis of the photosensitive drum 7 is 

Referring to FIGS. 7, 9, 30 and 31, the description will be 25 aligned. Since the leaf spring 41 and a cylindrical guide 

made as to a structure for further stably and further accu- 13aL ^ closer to each other, the coupling alignment 

rately positioning the process cartridge in the longitudinal operation between the process cartridge B and the main 

direction of the photosensitive drum 7 when the process aS ^™ b J y 3 4 ^harmy influenced at this time, 

cartridge B is mounted to the main assembly of the appa- *™ S * 1 31 u sho ? samples wherein the process 

ratus 30 cartnd S e B rather than the mam assembly is provided with 

^k? '"'If* B 15 m °T ed L°1 ^ maiD " TnThl 4 embodiment, the leaf spring 41 is mounted to'an 

?r °J T^lT* 1 ?* a PP"«?» wh ^°™S outer surface of the cleaning frame 12? at a side (non^iriving 

it in the direction . indicated by the arrow shown in FIG. 30, side) opposite> m ^ longitudinal direction of the photosen- 

the process cartridge B pushes the leaf spring 41 taking a sitive drum, from the side where the male coupling projec- 

position indicated by the chain lines to the position indicated 35 uon 17a ^ prov ided. The leaf spring 41 takes a position 

by the solid lines, as shown in FIG. 30. substantially above the guide 13aL when the process car- 

The leaf spring 41 is provided adjacent to the U groove tridge is mounted to the main assembly 14. When the 

116b of the cartridge mounting portion so as to urge the side process cartridge B is mounted to the main assembly 14, it 

plate, for example, the flange 29 (FIG. 11) of the cleaning urges the process cartridge B in the direction of inserting the 

frame 12c (it may be called a drum frame since it contains 40 projection 17a into the hole 18a. 

at least the photosensitive drum 7) of the process cartridge Therefore, above the cylindrical guide 13aL, the leaf 

B. An end of the leaf spring 41 is fixed by small screw 41a spring 41 is fixed to the side plate, for example, the flange 

to the side surface 116e continuing from the guide portion 29, of the cleaning frame 12c by the small screw 41a. The 

116a so that L-shaped spring action portion is supported in leaf spring 41 has an extension from the end where it is fixed 

a cantilever fashion. 45 by the small screw 41a, the extension being L-shaped and 

The leaf spring 41 has a spring force enough to move the being resiliently deformed by the side surface 116e adjacent 

process cartridge B in the longitudinal direction, when the the guide portion 116a. 

process cartridge B is mounted to the cartridge mounting With such a structure, when the process cartridge B is 

portion of the main assembly 14. The spring force is on the mounted to the main assembly 14, the leaf spring 41 is 

other hand within a range permitting the above-described so abutted to the side surface 116* adjacent the main assembly 

aligning (centering) function for the shaft coupling. The guide 116 so that process cartridge B is urged in the axial 

positioning of the process cartridge B by stopping the direction of the photosensitive drum 7. 

movement of the process cartridge B in the longitudinal Therefore, the process cartridge B can be positioned in the 

direction by the leaf spring 41, is effected (1) by abutting, to longitudinal direction of the photosensitive drum further 

a member of the main assembly 14, the cylindrical boss 24a 55 stably and further correctly. 

(FIGS. 11 and 16) projected outwardly from the bearing 24 In the foregoing embodiment, the leaf spring 41 is dis- 
supporting the male coupling shaft 17, or (2) by abutting, to posed at a side opposite from the driving side so as to urge 
the mounting guiding member 116, the side plate, for the process cartridge B toward the driving side, but this is 
example the mounting flange 13aRl, of the cleaning frame not inevitable. For example, the leaf spring 41 may be 
12c which side plate is at the longitudinally opposite side of 60 disposed at the driving side so as to urge the process 
the side plate of the cleaning frame 12c abutted to the leaf cartridge B away from the driving side. In such a case, the 
spring 41. Alternatively, the end surface of the projection abutment portions between the process cartridge B and the 
17o2 is abutted to a bottom surface 18a2 of the recess, or the main assembly 14 may be the cleaning frame 12c of the 
end surface 16c of the drum flange is abutted to the entrance process cartridge B and a part of the main assembly mount- 
part of the recess 18a. It is desirable that adjacent a point of 65 ing guide portion 116; or an end surface of the cylindrical 
intersection between the line parallel with the photosensitive guide 13aL and a part of the main assembly mounting guide 
drum 7 and passing through a point of contact of the leaf portion 116. 
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Li the foregoing embodiment, the use is made with a leaf 
spring, but this is not limiting. 

According to the embodiment, the spring member is 
provided at one longitudinal end portion of the process 
cartridge, and the spring member is press-contacted to the 
cartridge mounting portion of the main assembly of the 
image forming apparatus, and therefore, the process car- 
tridge is urged and positioned to the wall surface at the U6c 
side of the cartridge mounting portion so that longitudinal 
position of the process cartridge is assuredly determined. 
Therefore, the longitudinal position of the electrophoto- 
graphic photosensitive drum is correctly determined relative 
to the process cartridge. The shaft coupling is automatically 
aligned or centered to correctly determine the position of the 
center of the electrophotographic photosensitive member. 

The longitudinal position of the process cartridge can be 
determined irrespective of the longitudinal position of the 
spring member. 

When the spring member is a leaf spring, the length 
(height) of the spring may be small so that space required by 
the provision of the spring member can be saved. 

By the provision of the spring member in the drum frame 
for supporting the electrophotographic photosensitive drum, 
the assembling accuracy of the process cartridge is not 
influenced. 

The advantageous effects can be provided also in an 
electrophotographic image forming apparatus having a 
spring member for urging the process cartridge at one wall 
surface of the process cartridge mounting portion. 

The spring member in the main assembly of the electro- 
photographic image forming apparatus may be disposed at 
the driving side or at the non-driving side, and the axial 
position of the electrophotographic photosensitive member 
can be correctly positioned in either case. 

If the spring member in the main assembly is a leaf spring, 35 
the spring member can be disposed without any substantial 
space for the spring. 

Further Embodiments 

In the foregoing Embodiment 1, the configurations of the 
projection 17a of the male coupling shaft 17 and the recess 
18a of the female coupling shaft 18 are substantially equi- 
lateral triangular prisms, but the configurations are not 
limited to this. For example, in an alternative, the recess 18a 
may have a polygonal cross-section having odd number 
sides, and the projection 17a may be a deformed circle (such 
as triangle with rounded apices) having the same number of 
equilateral sides, and the projection 17a may have prism 
edge lines, and the portion between the edge lines are 
concave toward the center, for example, the cross-section is 
a grooved circle. 

In the foregoing embodiment, the configurations of the 
projection 17a of the male coupling shaft 17 and the recess 
18a of the female coupling shaft 18 may be such that only 
one of them is a twisted positive prism configuration. 

In the foregoing embodiment, the drum flange 16 and the 
male coupling shaft 17 are integral with each other, but male 
coupling shaft 17 may be manufactured separately, and then 
mounted on the drum flange 16. 

The examples of the projection 17a will be described. 

In FIG. 25, to the end of the male shaft 17, a substantially 
triangular pyramid projection 17a is provided. In such a 
case, when the driving force is transmitted, the base portion 
of the projection 17a can be abutted to the corner portions 
of the entrance of the hole since the entrance of the recess 
18a is substantially triangular. The projection 17a is not 
contacted to the inclined surface of the recess 18a. 
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In FIG. 26, the end of the male shaft 17 is provided with 
a projection 17a which is substantially triangular prism 
17a2, in shape, having a triangular pyramid end 17al. In this 
example, the triangular prism 17o2 portion is contacted to 
5 the corner of the entrance of the recess 18a. The triangular 
pyramid portion is not contacted to the inclined surface of 
the recess 18a. 

In FIG. 27, the projection 17a is a substantially triangular 
prism, and the edge lines are rounded. Referring to FIG. 28, 
io another example of the projection 17a of the male coupling 
shaft 17 and the recess 18a of the female coupling shaft 18, 
will be described. 

In this embodiment, the configuration of the projection 
17a is non-twisted rectangular prism, and the recess 18a to 
be engaged by the projection 17a is a hole a twisted 
rectangular prism (FIG. 29). The twisting direction of the 
recess 18a is opposite from the rotational direction toward 
the outside of the main assembly 13 from the photosensitive 
drum 7 side. When the rotating force of the recess 18a is 
20 transmitted to the projection 17a after the projection 17a and 
the recess 18a provided in the main assembly 13 are 
engaged, the base portion of the projection 17a and the 
corners of the entrance of the recess 18a are contacted so 
that driving force transmission is stable. 

In this embodiment, the projection 17a is a rectangular 
prism, and the recess 18a is a twisted rectangular hole, but 
this is not inevitable, and another prism configuration is 
usable. In the foregoing embodiments, the twisting direction 
of the recess 18a is opposite from the rotational direction of 
the gear from the entrance of the hole toward the depth. 

^The^ amount of the twisting of the hole (projection) is 
1°-15° in the rotational direction per axis length of 1 mm. 

In this embodiment, the depth of the hole is approx. 4 mm, 
and the amount of the twisting is approx. 30°. 

In the foregoing embodiments, the projection 17a is not 
twisted. Therefore, the projection 17a is contacted to the 
entrance of the hole 18a when the driving force is transmit- 
ted from the female shaft 18. The projection 17a is not 
abutted to the inclined surface of the hole 18. By the 
engagement between the non-twisted projection 17a and the 
twisted hole 18a, the hole 18a is rotated. Then, the base 
portion of the projection 17a is contacted to the entrance 
portion of the hole 18a by which the position thereof relative 
to the hole 18 is determined. The base portion has a higher 
strength than the other portion, and therefore, the projection 
17a is not deformed. The neighborhood of the corner portion 
of the projection 17a and/or the corner portion of the 
entrance of the hole 18a is slightly deformed locally, and 
bites into the inner surface of the hole. Therefore, the 
coupling between the recess and the hole is firmer. This 
advantage is remarkable when they are made of plastic resin 
material. 

As will be understood from the foregoing, the projection 
may be provided in the main assembly, and the hole may be 
provided in the process cartridge. 

As described in the foregoing, according to the present 
invention, the driving force can be transmitted stably. 

In this embodiment, the process cartridge B was described 
as a process cartridge which forms a monochromatic image, 
but the present invention is applicable, with desirable' 
effects, to a process cartridge which comprises a plurality of 
developing means for forming an image composed of a 
plurality of colors (for example, two toner image, three tone 
65 images, fiill color image, or the like). 

The electrophotographic photosensitive member does not 
need to be limited to the photosensitive drum 7. For 
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example, the following types may be included. First, as for 
the photosensitive material, photoconductive material such 
as amorphous silicon, amorphous selenium, zinc oxide, 
titanium oxide, organic photoconductor, and the like, may be 
included. As for the configuration of the base member on 
which photosensitive material is placed, it may be in the 
form of a drum or belt. For example, the drum type photo- 
sensitive member comprises a cylinder formed of aluminum 
alloy or the like, and a photoconductor layer deposited or 
coated on the cylinder. 

As for the image developing method, various known 
methods may be employed; for example, two-component 
magnetic brush type developing method, cascade type 
developing method, touch-down type developing method, 
cloud type developing method, and the like. 

Also in this embodiment, a so-called contact type charg- 
ing method was employed, but obviously, charging means 
with a structure different from the one described in this 
embodiment may be employed; for example, one of the 
conventional structures, in which a tungsten wire is sur- 
rounded by a metallic shield formed of aluminum or the like, 
on three sides, and positive or negative ions generated by 
applying high voltage to the tungsten wire are transferred 
onto the surface of a photosensitive drum to uniformly 
charge the surface of the photosensitive drum. 

The charging means may be in the form of a blade (charge 
blade), a pad, a block, a rod, a wire, or the like, in addition 
to being in the form of a roller. 

As for the method for cleaning the toner remaining on the 
photosensitive drum, a blade, a fur brush, a magnetic brush, 
or the like may be employed as a structural member for the 
cleaning means. 

As described in the foregoing, according to the present 
invention, the driving force can be assuredly transmitted 
from the main assembly of an electrophotographic image 
forming apparatus to the electrophotographic photosensitive 
drum. 

As described in the foregoing, according to the present 
invention, the process cartridge can be positioned in the 
longitudinal direction of the photosensitive drum further 
stably and further accurately when the process cartridge is 
mounted to the main assembly of the apparatus. 

While the invention has been described with reference to 
the structures disclosed herein, it is not confined to the 
details set forth and this application is intended to cover such 
modifications or changes as may come within the purposes 
of the improvements or the scope of the following claims. 

What is claimed is: 

1. A process cartridge detachably mountable to a main 
assembly of an electrophotographic image forming 
apparatus, wherein the main assembly includes a motor, a 
main assembly driving rotatable member for receiving driv- 
ing force from the motor, and a hole defined by twisted 
surfaces, the hole being substantially coaxial with the driv- 
ing rotatable member, said process cartridge comprising: 
an electrophotographic photosensitive drum; 
process means actable on said photosensitive drum; 
a projection engageable with the twisted surfaces, said 
projection being provided at a longitudinal end of said 
photosensitive drum, wherein said projection is non- 
twisted, and when the main assembly driving rotatable 
member rotates with the hole and said projection 
engaged with each other, rotational driving force is 
transmitted from the driving rotatable member to said 
photosensitive drum through engagement between the 
hole and said projection; and 
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a resilient member for urging said process cartridge in a 
longitudinal direction of said photosensitive drum, to 
bring said projection and the hole into engagement, 
when said process cartridge is mounted to the main 
5 assembly. 

2. A process cartridge according to claim 1, wherein said 
projection is contacted to an entrance of the hole to transmit 
the driving force. 

3. A process cartridge according to claim 2, wherein said 
10 projection is not contacted to an inclined surface of the hole. 

4. A process cartridge according to claim 1, 2 or 3, 
wherein said projection has a substantially prism shape. 

5. A process cartridge according to claim 4, wherein the 
prism is a substantially triangular prism. 

15 6. A process cartridge according to claim 4, wherein said 
prism has rounded edges. 

7. A process cartridge according to claim 1, 2 or 3, 
wherein said projection is substantially a pyramid. 

8. A process cartridge according to claim 7, wherein said 
2 0 pyramid is a triangular pyramid. 

9. A process cartridge according to claim 1, 2 or 3, 
wherein said projection has a substantially prism shape 
having a substantially pyramid shape at its end. 

10. A process cartridge according to claim 9, wherein said 
25 prism is a substantially triangular prism, and said pyramid is 

a triangular pyramid. 

11. A process cartridge according to claim 1, 2 or 3, 
wherein said projection is provided on a flange member, 
wherein the flange member includes an engaging portion for 

30 engaging with an inner surface of said photosensitive drum 
and a shaft portion for supporting the drum on a cartridge 
frame, and said projection is provided at an end of said shaft 
portion. 

12. A process cartridge according to claim 11, wherein 
35 said flange member is provided with a gear for transmitting 

driving force to a developing roller as said process means. 

13. A process cartridge according to claim 12, wherein 
said engaging portion, shaft portion, projection and gear are 
integrally molded from plastic resin material. 

4Q 14. A process cartridge according to claim 1, 2 or 3, 
wherein said process means includes at least one of a 
charging member for charging said photosensitive drum, a 
developing member for developing a latent image formed on 
said photosensitive drum and a cleaning member for remov- 
45 ing toner remaining on said photosensitive drum. 

15. A process cartridge detachably mountable to a main 
assembly of an electrophotographic image forming appara- 
tus for forming an image on a recording material, the main 
assembly including a motor, a driving rotatable member for 
50 receiving driving force from the motor, and a twisted recess 
having a non-circular cross-section and substantially coaxial 
with a rotation axis of the driving rotatable member, said 
process cartridge comprising: 

a rotatable electrophotographic photosensitive drum; 
55 process means actable on said photosensitive drum; 

a projection provided at a longitudinal end of said pho- 
tosensitive drum, having a non-circular cross-section 
and substantially coaxial with a rotation axis of said 
photosensitive drum, wherein said projection is non- 
60 twisted, and said projection of said photosensitive drum 
has such a dimension and configuration that it can take 
a first relative rotational position with respect to the 
recess of the driving rotatable member in which relative 
rotational movement therebetween is permitted, and a 
65 second relative rotational position with respect to the 
recess of the driving rotatable member in which relative 
rotational movement is prevented in one rotational 
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direction, while the rotation axis of the driving rotat- 
able member and the rotation axis of said photosensi- 
tive drum are substantially aligned; and 
a resilient member for urging said process cartridge in a 
longitudinal direction of said photosensitive drum, to 5 
bring said projection and the recess into engagement, 
when said process cartridge is mounted to the main 
assembly. 

16. A process cartridge according to claim 15, wherein 
said projection is contacted to an entrance of the recess to 10 
transmit the driving force. 

17. A process cartridge according to claim 16, wherein 
said projection is not contacted to an inclined surface of the 
recess. 

18. A process cartridge according to claim 15, 16 or 17, 15 
wherein said projection has a substantially prism shape. 

19. A process cartridge according to claim 18, wherein the 
prism is a substantially triangular prism. 

20. A process cartridge according to claim 18, wherein 
said prism has rounded edges. 20 

21. A process cartridge according to claim 15, 16 or 17, 
wherein said projection is substantially a pyramid. 

22. A process cartridge according to claim 21, wherein 
said pyramid is a triangular pyramid. 

23. A process cartridge according to claim 15, 16 or 17, 25 
wherein said projection has a substantially prism shape 
having a substantially pyramid shape at its end. 

24. A process cartridge according to claim 23, wherein 
said prism is a substantially triangular prism, and said 
pyramid is a triangular pyramid. 30 

25. A process cartridge according to claim 15, 16 or 17, 
wherein said projection is provided on a flange member, 
wherein the flange member includes an engaging portion for 
engaging with an inner surface of said photosensitive drum 
and a shaft portion for supporting the drum on a cartridge 35 
frame, and said projection is provided at an end of said shaft 
portion. 

26. A process cartridge according to claim 25, wherein 
said flange member is provided with a gear for transmitting 
driving force to a developing roller as said process means. 40 

27. A process cartridge according to claim 26, wherein 
said engaging portion, shaft portion, projection and gear are 
integrally molded from plastic resin material. 

28. A process cartridge according to claim 15, 16 or 17, 
wherein said process means includes at least one of a 45 
charging member for charging said photosensitive drum, a 
developing member for developing a latent image formed on 
said photosensitive drum and a cleaning member for remov- 
ing toner remaining on said photosensitive drum. 

29. An electrophotographic image forming apparatus for 50 
forming an image on a recording material, to a main 
assembly of which a process cartridge is detachably 
mountable, said apparatus comprising: 

(a) a motor; 

(b) a main assembly driving rotatable member for receiv- 55 
ing driving force from said motor; 

(c) a hole defined by twisted surfaces, said hole being 
substantially coaxial with said driving rotatable mem- 

bef ; so 

(d) a mounting member for detachably mounting said 
process cartridge, said process cartridge including: 

an electrophotographic photosensitive drum; 
process means actable on said photosensitive drum; and 
a projection engageable with said twisted surfaces, said 65 
projection being provided at a longitudinal end of 
said photosensitive drum, wherein said projection is 
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non-twisted, and when said main assembly driving 
rotatable member rotates with said hole and projec- 
tion engaged with each other, rotational driving force 
is transmitted from said driving rotatable member to 
said photosensitive drum through engagement 
between said hole and said projection; 

(e) a resilient member for urging said process cartridge in 
a longitudinal direction of said photosensitive drum, to 
bring said projection and said hole into engagement, 
when said process cartridge is mounted to the main 
assembly; and 

(f) a feeding member for feeding the recording material. 
30. An electrophotographic image forming apparatus for 

forming an image on a recording material, to a main 
assembly of which a process cartridge is detachably 
mountable, said apparatus comprising: 

(a) a motor; 

(b) a driving rotatable member for receiving driving force 
from said motor; 

(c) a twisted recess having a non-circular cross-section 
and substantially coaxial with a rotation axis of said 
driving rotatable member; 

(d) a mounting member for detachably mounting a pro- 
cess cartridge, said process cartridge including: 

the rotatable electrophotographic photosensitive drum; 
process means actable on said photosensitive drum; and 
a projection provided at a longitudinal end of said 
photosensitive drum, having a non-circular cross- 
section and substantially coaxial with a rotation axis 
of said photosensitive drum, wherein said projection 
is non-twisted, and said projection of said photosen- 
sitive drum has such a dimension and configuration 
that it can take a first relative rotational position with 
respect to said recess of said driving rotatable mem- 
ber in which relative rotational movement therebe- 
tween is permitted, and a second relative rotational 
position with respect to said recess of said driving 
rotatable member in which relative rotational move- 
ment is prevented in one rotational direction, while 
the rotation axis of said driving rotatable member 
and the rotation axis of said photosensitive drum are 
substantially aligned; 

(e) a resilient member for urging said process cartridge in 
a longitudinal direction of said photosensitive drum, to 
bring said projection and said recess into engagement, 
when said process cartridge is mounted to the main 
assembly; and 

(0 a feeding member for feeding the recording material. 
31. A process cartridge detachably mountable to a main 
assembly of an electrophotographic image forming 
apparatus, wherein the main assembly includes a motor, a 
main assembly driving rotatable member for receiving driv- 
ing force from the motor, and a non-twisted projection, the 
projection being substantially coaxial with the driving rotat- 
able member, said process cartridge comprising: 
an electrophotographic photosensitive drum; 
process means actable on said photosensitive drum; 
a hole defined by twisted surfaces, said hole being pro- 
vided at a longitudinal end of said photosensitive drum, 
wherein when the main assembly driving rotatable 
member rotates with the projection and hole engaged 
with each other, rotational driving force is transmitted 
from the driving rotatable member to said photosensi- 
tive drum through engagement between said hole and 
the projection; and 
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a resilient member for urging said process cartridge in a 
longitudinal direction of said photosensitive drum, to 
bring said hole and the projection into engagement, 
when said process cartridge is mounted to the main 
assembly. 

32. A process cartridge according to claim 31, wherein 
said projection of said apparatus is contacted to an entrance 
of the hole to transmit the driving force. 

33. A process cartridge according to claim 32, wherein 
said projection of said apparatus is not contacted to an 
inclined surface of the hole. 

34. A process cartridge according to claim 31, 32 or 33, 
wherein said projection of said apparatus has a substantially 
prism shape. 

35. A process cartridge according to claim 34, wherein the 
prism is a substantially triangular prism. 

36. A process cartridge according to claim 34, wherein 
said prism has rounded edges. 

37. A process cartridge according to claim 31, 32 or 33, 
wherein said projection of said apparatus is substantially a 
pyramid. 

38. A process cartridge according to claim 37, wherein 
said pyramid is a triangular pyramid. 

39. A process cartridge according to claim 31, 32 or 33, 
wherein said projection of said apparatus has a substantially 
prism shape having a substantially pyramid shape at its end. 

40. A process cartridge according to claim 39, wherein 
said prism is a substantially triangular prism, and said 
pyramid is a triangular pyramid. 

41. A process cartridge according to claim 31, 32 or 33, 
wherein said hole is provided on a flange member, wherein 
the flange member includes an engaging portion for engag- 
ing with an inner surface of said photosensitive drum and a 
shaft portion for supporting the drum on a cartridge frame, 
and said hole is provided at an end of said shaft portion. 

42. A process cartridge according to claim 41, wherein 
said flange member is provided with a gear for transmitting 
driving force to a developing roller as said process means. 

43. A process cartridge according to claim 42, wherein 
said engaging portion, said shaft portion, said hole and said 
gear are integrally molded from plastic resin material. 

44. A process cartridge according to claim 31, 32 or 33, 
wherein said process means includes at least one of a 
charging member for charging said photosensitive drum, a 
developing member for developing a latent image formed on 
said photosensitive drum and a cleaning member for remov- 
ing toner remaining on said photosensitive drum. 

45. A process cartridge detachably mountable to a main 
assembly of an electrophotographic image forming appara- 
tus for forming an image on a recording material, the main 
assembly including a motor, a driving rotatable member for 
receiving driving force from the motor, and a non-twisted 
projection, the projection being substantially coaxial with a 
rotation axis of the driving rotatable member, said process 
cartridge comprising: 

a rotatable electrophotographic photosensitive drum; 

process means actable on said photosensitive drum; 

a recess defined by twisted surfaces, said recess being 
provided at a longitudinal end of said photosensitive 
drum, and being substantially coaxial with a rotation 
axis of said photosensitive drum, wherein said recess of 
said photosensitive drum has such a dimension and 
configuration that it can take a first relative rotational 
position with respect to the projection of the driving 
rotatable member in which relative rotational move- 
ment therebetween is permitted, and a second relative 
rotational position with respect to the projection of the 
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driving rotatable member in which relative rotational 
movement is prevented in one rotational direction, 
while the rotation axis of the driving rotatable member 
and the rotation axis of said photosensitive drum are 
substantially aligned; and 
a resilient member for urging said process cartridge in a 
longitudinal direction of said photosensitive drum, to 
bring said recess and the projection into engagement, 
when said process cartridge is mounted to the main 
assembly. 

46. A process cartridge according to claim 45, wherein 
said projection of said apparatus is contacted to an entrance 
of said recess to transmit the driving force. 

47. A process cartridge according to claim 46, wherein 
said projection of said apparatus is not contacted to an 
inclined surface of said recess. 

48. A process cartridge according to claim 45, 46 or 47, 
wherein said projection of said apparatus has a substantially 
prism shape. 

49. A process cartridge according to claim 48, wherein the 
prism is a substantially triangular prism. 

50. A process cartridge according to claim 48, wherein 
said prism has rounded edges. 

51. A process cartridge according to claim 45, 46 or 47, 
wherein said projection of said apparatus is substantially a 
pyramid. 

52. A process cartridge according to claim 51, wherein 
said pyramid is a triangular pyramid. 

53. A process cartridge according to claim 45, 46 or 47, 
wherein said projection of said apparatus has a substantially 
prism shape having a substantially pyramid shape at its end. 

54. A process cartridge according to claim 53, ^wherein 
said prism is a substantially triangular prism, and said 
pyramid is a triangular pyramid. 

55. A process cartridge according to claim 45, 46 or 47, 
wherein said recess is provided on a flange member, wherein 
the flange member includes an engaging portion for engag- 
ing with an inner surface of said photosensitive drum and a 
shaft portion for supporting the drum on a cartridge frame, 
and said recess is provided at an end of said shaft portion. 

56. A process cartridge according to claim 55, wherein 
said flange member is provided with a gear for transmitting 
driving force to a developing roller as said process means. 

57. A process cartridge according to claim 56, wherein 
said engaging portion, said shaft portion, said recess and 
said gear are integrally molded from plastic resin material. 

58. A process cartridge according to claim 45, 46 or 47, 
wherein said process means includes at least one of a 
charging member for charging said photosensitive drum, a 
developing member for developing a latent image formed on 
said photosensitive drum and a cleaning member for remov- 
ing toner remaining on said photosensitive drum. 

59. An electrophotographic image forming apparatus for 
forming an image on a recording material, to a main 
assembly of which a process cartridge is detachably 
mountable, said apparatus comprising: 

(a) a motor; 

(b) a main assembly driving rotatable member for receiv- 
ing driving force from said motor; 

(c) a non-twisted projection, which is substantially 
coaxial with said driving rotatable member; 

(d) a mounting member for detachably mounting said 
process cartridge, said process cartridge including: 

an electrophotographic photosensitive drum; 
process means actable on said photosensitive drum; and 
a hole defined by twisted surfaces, said hole being 
provided at a longitudinal end of said photosensitive 
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drum, wherein when said main assembly driving bring said projection and the hole into engagement 

rotatable member rotates with said projection and when said process cartridge is mounted to the main 

hole engaged with each other, rotational driving assembly. 

force is transmitted from said driving rotatable mem- 62. A process cartridge according to claim 61, wherein 

ber to said photosensitive drum through engagement 5 said projection has a substantially prism shape. 

between said hole and said projection; 63. Aprocess cartridge according to claim 62, wherein the 

(e) a resilient member for urging said process cartridge in prism is a substantially triangular prism. 

a longitudinal direction of said photosensitive drum, to /> 4 * Aprocess cartridge according to claim 61, wherein 

bring said hole and said projection into engagement, sa *^ projection is substantially a pyramid, 

when said process cartridge is mounted to the main io . 65- A Process cartridge according to claim 64, wherein 

assembly; and sa *d pyramid is a triangular pyramid. 

(f) a feeding member for feeding the recording material * 6 ^ P rocess cartridge according to claim 61, wherein 
60. An electrophotographic image forming apparatus for « ' P ? m has roun <^ ^ges. 

forming an image on a recording material, to a main ca £ w P "?° C ? ^ rtn ^ acco "» n g to claim 61, wherein 

assembly of which a process cartridge is detachably is [ P JZ T * P^ lded on a fia ?g e member wherein the 

mountable, said apparatus^ comprising: * &^ r 5 dBd ? ™ e ? gagmg . portl0n for «W* 

f \ \ dinner surface of said photosensiUve drum and a shaft 

W a motor; portion for supporting the drum on a cartridge frame, and 

(b) a driving rotatable member for receiving driving force said projection is provided at an end of said shaft portion, 
from said motor; 68. A process cartridge according to claim 67, wherein 

(c) a non-twisted projection which is substantially coaxial 20 said flange member is provided with a gear for transmitting 
with a rotation axis of said driving rotatable member, driving force to a developing roller as said process means. 

(d) a mounting member for detachably mounting a pro- * 9 A P" ocess cartridge according to claim 68, wherein 
cess cartridge, said process cartridge including- . ^^ffPS portion, shaft portion, projection and gear are 
a rotatable electrophotographic photosensitive drum* *tegraUy molded from plastic resin material. 

process means actable on said photosensitive drum; and 25 -7" PTOCCSS GUtr ^ according to claim 61, wherein 

a recess defined by twisted surfaces, said recess being TfX^VJ* u™™ *' ^ °J* ° f * 

provided at a longitudinal end of said photosensitivf £222 P^osensiUve drum, a developing 

j j t_ ■ , A „ . ^ u^vajvuoiuvv, member tor developing a latent image formed on said 

Sf? h Subs, ?: ntia " y 1 "?* i T tl ° D Photosensitive drm/and a cleaning meWfor removing 

axis of said photosensitive drum, wherein sjud recess toner rema ining on said photosensLe drum. g 

of said photosensitive drum has such a dimension 30 71. Aprocesfcartridge according to claim 1, 15,31, 45or 

and configuration that ,t can take a first relative 61> wherein ^ K J mt mftm £ fe ^ 

rotauond position with respect to said projection of opposite ^ a side where ^ p^^g^^S 

sa d driving rotatable member in which relative driving force from said main a^bly. g 

rotational movement therebetween is permitted, and 72 . Aprocess cartridge according to claim 1, 15 31 45 or 

a second relative rotauonal position with respect to 35 61> whe £ in ^ resili f nt member S is p rovide d a , the same 

LwHf T" °! ? Id 1 nVmg r0ta ^ ble membe I ? side 35 a side where «*> process cartridge receives driving 

wnicn relative rotational movement is prevented in force ^ said 

main assemblv. 

£5 f^° D ' -f ™ tttlon «» <? f 73. Aprocess cartridge according to claim 1, 15, 31, 45 or 

of atable ,. 5nem !' er and 46 ^°n. a ^ 61> wherem ^ resme 8 nt ^bj^ a leaf ' 

of said photosensitive drum are substantially 40 74. Aprocess cartridge according to claim l.isfsi, 45 or 

/ v ^T- ! . , . . , 61 > wherein said driving rotatable member of said apparatus 

(e) a resilient member for urging said process cartridge in is in the form of a gear 

a longitudinal direction of said photosensitive drum, to 75. Aprocess cartridge according to claim 1, 15, 31, 45 or 

bring said recess and said projection into engagement, 61, wherein said image forming apparatus further comprises 

when said process cartridge is mounted to the main an openable member which is openable and closable when 

assembly, and said process cartridge is mounted to or demounted from the 

(Q a feeding member for feeding the recording material. main assembly, and a movable member for moving said 

61. A process cartridge detachably mountable to a main driving rotatable member away from a process cartridge 

assembly of an electrophotographic image forming 5Q mounting position in interrelation with an opening operation 

apparatus, wherem the main assembly includes a motor, a of said openable member in an axial direction of said driving 

mam assembly dnvmg rotatable member for receiving driv- rotatable member and for moving said driving rotatable 

ing force from the motor, and a non-twisted hole, the hole member toward the process cartridge mounting position in 

being substantially coaxial with the driving rotatable interrelation with a closing operation of said openable 

member, said process cartridge comprising: 5J member in the axial direction of said driving rotatable 

an electrophotographic photosensitive drum; member. 

process means actable on said photosensitive drum; 76. An electrophotographic image forming apparatus for 

a twisted projection engageable with said hole, said forming an image on a recording material, to a main 

projection being provided at a longitudinal end of said assembly of which a process cartridge is detachably 

photosensitive drum, wherein when the main assembly 60 mountaD le, said apparatus comprising: 

driving rotatable member rotates with the hole and said (a) a motor; 

projection engaged with each other, rotational driving (b) a main assembly driving rotatable member for receiv- 

force is transmitted from the driving rotatable member ing driving force from said motor; 

to said photosensitive drum through engagement (c) a non-twisted hole which is substantially coaxial with 

between the hole and said projection; and 65 said gear; 

a resilient member for urging said process cartridge in a (d) a mounting member for detachably mounting said 

longitudinal direction of said photosensitive drum, to process cartridge, said process cartridge including: 
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an electrophotographic photosensitive drum; 
process means actable on said photosensitive drum; and 
a twisted projection engageable with said hole, said 
projection being provided at a longitudinal end of 
said photosensitive drum, wherein when said main 5 
assembly driving rotatable member rotates with said 
hole and projection engaged with each other, rota- 
tional driving force is transmitted from said driving 
rotatable member to said photosensitive drum 
through engagement between said hole and said 10 
projection; 

(e) a resilient member for urging said process cartridge in 
a longitudinal direction of said photosensitive drum, to 
bring said projection and said hole into engagement, 
when said process cartridge is mounted to the main 15 
assembly; and 

(f) a feeding member for feeding the recording material. 

77. An apparatus according to claim 29, 30, 59, 60 or 76, 
wherein said resilient member of said apparatus is provided 

at the same side as a side where the main assembly transmits 20 
driving force to said photosensitive drum. 

78. An apparatus according to claim 29, 30, 59, 60 or 76, 
wherein said resilient member of said apparatus is provided 
at a side opposite from a side where the main assembly 
transmits driving force to. said photosensitive drum. 

79. An apparatus according to claim 29, 30, 59, 60 or 76, 
wherein said resilient member is a leaf spring. 
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80. Aprocess cartridge according to claim 1, 15, 31, 45 or 
61, wherein said image forming apparatus further comprises 
an openable member which is openable and closable when 
said process cartridge is mounted to or demounted from the 
main assembly, and a movable member for moving said 
driving rotatable member away from a process cartridge 
mounting position in interrelation with an opening operation 
of said openable member in an axial direction of said driving 
rotatable member and for moving said driving rotatable 
member toward the process cartridge mounting position in 
interrelation with a closing operation of said openable 
member in the axial direction of said driving rotatable 
member. 

81. An image forming apparatus according to claim 29, 
30, 59, 60 or 76, wherein said image forming apparatus 
further comprises an openable member which is openable 
and closable when said process cartridge is mounted to or 
demounted from the main assembly, and a movable member 
for moving said driving rotatable member away from a 
process cartridge mounting position in interrelation with an 
opening operation of driving rotatable member and for 
moving said driving rotatable member toward the process 
cartridge mounting position in interrelation with a closing 
operation of said openable member in the axial direction of 
said driving rotatable member. 



